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1 – INTRODUCTION 
 
Overview  
This document is intended to serve as the additional documentation that San Luis Water 
District (SLWD or District) must include with their United States Bureau of Reclamation 
(USBR) Water Management Plan and submit to the California Department of Water 
Resources (DWR) to document compliance with specified requirements of the 
Agricultural Water Measurement Regulations of Senate Bill X7-7 (SBx7-7). SBx7-7, the 
Water Conservation Act of 2009, mandates water conservation, measurement and 
reporting activities for urban and agricultural water suppliers. As discussed below, 
SLWD measures water deliveries at all turnouts and satisfies the requirements of SBx7-
7. 
 
In addition, Governor Brown directed agricultural water suppliers that serve more than 
25,000 acres to include in their required 2015 agricultural water management plans a 
detailed drought management plan, and quantification of water supplies and demands 
for the years 2013, 2014, and 2015, to the extent data is available. 
 
Background Information on District 
San Luis Water District is located on the western side of the San Joaquin Valley near 
the city of Los Banos.  In the early 1950’s the Delta-Mendota Canal (DMC), a major 
feature of the Central Valley Project (CVP), was constructed by the USBR.  During and 
after construction of the DMC, major development of farmland occurred on the western 
side of the San Joaquin Valley and led to the formation of SLWD and other water 
districts in the area.  SLWD was formed on January 23, 1951. The original size of 
SLWD was 50,576 gross acres (approximately 79 square miles). As a result of several 
inclusions and exclusions, the current gross acreage of SLWD is about 64,500.  
 
SLWD has a contract for 125,080 AF/year through the San Luis Unit of the Central 
Valley Project (CVP).  In reality, SLWD typically only receives a portion of this CVP 
contract water each year due to various restrictions on pumping from the Delta.  Good 
quality groundwater in the District is minimal, so the District has relied on various water 
transfers and exchanges to meet crop water demands.   
 
The District’s current crop mix is approximately 75% permanent crops, primarily 
almonds and pistachios, with the primary remaining crops including cotton, tomatoes, 
alfalfa, melons and wheat.  About 85% of the irrigated land uses drip- and micro-
irrigation systems. 
 
SBx7-7 Requirements  
The USBR requires all contractors to prepare a water management plan in accordance 
with criteria established by USBR. The District most recently prepared a 5-year water 
management plan in 2012, with final acceptance by USBR in 2012.  The District is 
currently preparing a new 5-year updated water management plan that will be submitted 
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to USBR for approval in 2017. A copy of the District's current 2012 USBR Water 
Management Plan is included as Attachment 1. 
 
Senate Bill X7-7 (SBx7-7) mandated water conservation, measurement and reporting 
activities for certain agricultural water suppliers, including the preparation of water 
management plans in 2012, 2015 and every five years thereafter. The provisions of 
SBx7-7 were incorporated in the California Water Code, and Water Code §10828 allows 
agricultural water suppliers subject to the USBR CVPIA/RRA water 
management/conservation plan process to submit their USBR plan along with additional 
documentation to the California Department of Water Resources (DWR) to comply with 
the requirements of SBx7-7.  This report serves to document the District’s compliance in 
meeting the 2015 requirements for additional documentation. 
 
California Water Code §10828 states: 

a) Agricultural water suppliers that are required to submit water conservation plans 
to the United States Bureau of Reclamation pursuant to either the Central Valley 
Project Improvement Act (Public Law 102-575) or the Reclamation Act of 1982, 
or both, may submit those water conservation plans to satisfy the requirements of 
§10826 (requirement to prepare an agricultural water management plan), if both 
of the following apply: 

1) The agricultural water supplier has adopted and submitted the water 
conservation plan to the United States Bureau of Reclamation within the 
previous four years. 

2) The United States Bureau of Reclamation has accepted the water 
conservation plan as adequate. 

b) This part does not require agricultural water suppliers that are required to submit 
water conservation plans to the United States Bureau of Reclamation pursuant to 
either the Central Valley Project Improvement Act (Public Law 102-575) or the 
Reclamation Act of 1982, or both, to prepare and adopt water conservation plans 
according to a schedule that is different from that required by the United States 
Bureau of Reclamation. 
 

As noted in Water Code §10828(b), the requirements of SBx7-7 do not require an 
agricultural water supplier to prepare and adopt a water management plan according to 
a schedule that is different from their normal USBR schedule. Since the District's current 
water management plan was accepted by the USBR in 2012, the normal 5-year update 
for the District’s USBR plan is not due until 2017. As such, the District is preparing this 
SBx7-7 Supplement Report to serve as the additional documentation that the District 
must include with the USBR water management plan and submit to DWR to document 
compliance with specified requirements of the Agricultural Water Measurement 
Regulations of SBx7-7. This SBx7-7 Supplement Report is being prepared to comply 
with the requirement, and will be incorporated into the District’s USBR plan that will be 
adopted in 2017. 
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The SBx7-7 agricultural water measurement regulation is a part of the California Water 
Code §10106.48(b)(1), Article 2, §597. SBx7-7 requires agricultural water suppliers 
serving more than 25,000 acres to prepare agricultural water management plans and 
implement efficient water management practices (EWMP), including water delivery 
measurement and volumetric pricing of water. SBx7-7 describes sixteen EWMPs aimed 
at promoting efficient water management. Of these, two are considered “critical” or 
mandatory, and the remaining fourteen are considered “conditional”. The EWMPs that 
are to be implemented to comply with SBx7-7 include: 

 Measure the volume of water delivered to customers with sufficient accuracy 
to comply with California Water Code §531.1 for aggregated farm-gate 
delivery reporting; 

 Adopt a pricing structure for water customers based at least in part on the 
quantity of water delivered (collecting some revenue on a per AF basis); and 

 Implement 14 additional efficient water management practices if technically 
feasible and locally cost effective.  
 

The final water measurement regulation prepared by DWR (approved July 11, 2012) 
requires measurement at the location where agricultural water suppliers transfer control 
of delivered water to a customer or group of customers. In most cases, the transfer of 
control occurs at the farm-gate, but the regulation does allow for measurement 
upstream in a lateral under certain conditions.  Regardless of where the measurement 
is made, the following numeric accuracy standards apply: 

 Existing measurement devices shall be certified to be accurate within 12%± by 
volume. 

 New or replacement measurement devices shall be certified to be accurate within 
5%± by volume in the laboratory if using a laboratory certified device (such as 
propeller meters) or 10%± by volume in the field if using a device that is non-
laboratory certified (such as meter gates). 

 
Note that the required accuracy is by volume. If the measurement device does not 
totalize the volume delivered, then the water supplier must incorporate flow rate, area, 
and a time factor to calculate the volume delivered and certify the accuracy by volume. 
  
The regulation requires a water supplier to measure water delivery volumes at the 
individual delivery point or farm-gate, unless measurement is not possible at the farm-
gate and must be moved upstream on a lateral because, (a) the agricultural water 
supplier does not have legal access to the delivery points of individual customers (farm-
gates) downstream of a point of measurement (such as the lateral head works), or (b) 
the measurement accuracy cannot be met, as approved by an engineer, due to small 
differentials in water level or large fluctuations in flow rate or velocity that occur during 
the delivery season at a single-farm gate. If measurement does not occur at the 
individual farm-gate and instead gets measured at the lateral headworks, the water 
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supplier shall explain the reasoning and document the criteria used to apportion the 
volume of water delivered to individual downstream customers. 
 
For existing measurement devices, the regulation provides two options for initial 
certification of existing accuracy (existing prior to adoption of regulation), and this 
certification must be submitted to DWR: 

a) Field-testing that is completed on a random and statistically representative 
sample of the existing measurement device by individuals trained in the use of 
field-testing equipment, and documented in a report approved by an engineer, 
with field testing performed for a sample of devices following certain criteria. The 
sample size recommended by DWR is at least 10% of existing devices, with a 
minimum of 5, and not to exceed 100 individual devices for any particular device 
type.  

b) Documentation by field-inspections and analysis completed for every 
measurement location to demonstrate that the design and installation standards 
used for the device installation meets the 12%± accuracy standard, and that 
operation and maintenance protocols meet “best professional practices”. Field-
inspections and analysis protocols shall be performed by trained individuals and 
documented in a report approved by an engineer.  SLWD is taking this approach. 
 

If an existing water measurement device is determined to be out of compliance, the 
water supplier shall provide a schedule, budget and finance plan for taking corrective 
action to repair or replace the measurement device. 
 
SBx7-7 required a water supplier to implement all required EWMPs, including initial 
certification of farm-gate volumetric delivery accuracy, by July 31, 2012, an unrealistic 
deadline considering the water measurement regulation was not finalized until July 11, 
2012.  This 2015 SBx7-7 Supplement Report documents the District’s progress in 
obtaining initial certification and confirmation of measurement accuracy.  
 
Water Measurement Methods  
The San Luis Water District already measures water at each individual grower turnout 
and collects a portion of its revenue based on the quantity of water delivered to its 
growers.  Below is a brief explanation of each type of measurement device used by the 
District: 
 
Propeller Meter 
This type of meter contains a propeller that protrudes into a pipe connected by a cable 
or shaft to a meter readout.  As the water passes by the propeller, the propeller rotates.  
The number of revolutions is then calibrated for the pipe size to determine a flow rate, 
and most propeller meters indicate the flow rate as well as accumulate the volume of 
water delivered. Propeller meters can be saddle-type meters that attach directly to a 
pipeline, or an open-flow type meter that is typically installed in a standpipe at the end of 
a pipe section. Propeller meters are very common and extensively used throughout the 
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industry, and all agricultural water delivered by SLWD is measured with propeller 
meters. Propeller meters require a certain obstruction-free distance upstream and 
downstream of the meter to ensure accuracy, and a full pipe at the location of the meter 
is required. Trash in the water is one of the biggest concerns with propeller meters since 
any trash that accumulates on the propeller can cause the meter to read inaccurately 
and can cause significant head loss.  
 
Nutating Disc Meters 
Nutating disc meters are the most common and accurate type of positive displacement 
meters, and are used by SLWD to deliver water to the majority of the District’s urban 
users. The simple and reliable operating principle allows water to flow into a chamber, 
which causes the disc to nutate (rock).  Each disc nutation represents a fixed quantity of 
water, so the total flow is calculated by the total number of nutations. 
 
Attachment 2 is an initial certification and confirmation of measurement accuracy 
signed by a registered civil engineer, following the field-inspection method of 
documentation.  Attachment 3 includes typical open channel and pipeline turnout 
installation details that are used on turnouts throughout the District.  
 
Current Status of other EWMP Compliance  
The District has already implemented the “conditional” EWMPs identified in Water Code 
§10608.48 that are cost effective and technically feasible.  The USBR uses the term 
Best Management Practice (BMP), which is synonymous with EWMP.  EWMPs already 
implemented by the District or EWMPs that do not apply, as discussed in the District's 
2012 USBR WMP, include: 

No. 1:    Alternative land use  (USBR WMP Sec. 3B1) 
No. 2:    Recycled water use   (USBR WMP Sec. 3B2) 
No. 3:    On-farm irrigation system improvements   (USBR WMP Sec. 3B3) 
No. 4:    Incentive pricing (USBR WMP Sec. 3B4) 
No. 5:    Distribution system improvements   (USBR WMP Sec. 3B5) 
No. 6:    Order/delivery flexibility   (USBR WMP Sec. 3B6)  
No. 7:    Supplier spill and tailwater systems   (USBR WMP Sec. 3B7) 
No. 8:    Conjunctive use   (USBR WMP Sec. 3B9) 
No. 9:    Automated canal controls   (USBR WMP Sec. 3B10) 
No. 10:  Facilitate customer pump test/evaluations   (USBR WMP Sec. 3B11) 
No. 11:  Designate a Water Conservation Coordinator   (USBR WMP Sec. 3A2) 
No. 12:  Water management services to customers   (USBR WMP Sec. 3A3) 
No. 14:  Supplier pump efficiency   (USBR WMP Sec. 3A5) 
 
The only "conditional" EWMP that was not directly addressed in the 2012 USBR WMP 
was No. 13 - Evaluate the policies of agencies that provide the supplier with water to 
identify the potential for institutional changes to allow more flexible water deliveries and 
storage. The District is a USBR CVP contractor and as such, is subject to the water 
delivery rules and regulations imposed by the USBR. The District has very little ability to 
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impact USBR policies and regulations. The District does stay engaged on issues that 
affect the District’s water supply, such as Delta pumping restrictions, and fights to 
protect its water supply.  
 

2 – SUPPORTING DOCUMENTATION 
 
Following are discussions on required documentation for compliance with SBx7-7. 

Legal Certification and Apportionment Required for Water Measurement - Lack of 
Legal Access to Farm-gate  

Not applicable - The District has legal access to measure water at all of the District 
farm-gates.  

Engineer Certification and Apportionment Required for Water Measurement - 
Technically Infeasible  

Not applicable – The District measures water at each farm-gate. There are no turnout 
locations that are technically infeasible to measure. 

Description of Water Measurement Best Professional Practices 

Description of District Operations 
One hundred percent (100%) of the agricultural water deliveries within SLWD are 
measured with propeller meters, and 100% of water deliveries are billed by volume.   
Meter readers routinely time the flow in District meters to confirm totalizer accuracy. Any 
new turnout is equipped with a propeller meter and is installed consistent with a 
standard design that is used throughout the District (see Attachment 3). 
 
There are approximately 125 water users within SLWD. Fourteen metered turnouts 
serve more than one customer. At these fourteen locations, in addition to the master 
meter that controlled by the District, additional in-line propeller meters have been 
installed on each point of use. These sub-meters are located on private property, are 
owned and maintained by the water users and are used to allocate by user the total 
amount measured at each master meter. At all times the amount of water allocated to 
the sub meters equals the total recorded on the District’s master meter.  
 
SLWD has a sophisticated data management system for water usage information and 
accounts. The water supply shortages that began occurring in 1990 resulted in SLWD 
having to implement and modify policies affecting both water and financial operations. 
For example, prior to water shortages, SLWD’s primary water function was to meter 
deliveries to all water users and to bill accordingly. Water shortages forced SLWD to 
formally allocate the limited supply. In addition, shortages resulted in significantly more 
water transfers and introduced many additional types or categories of water, each with 
unique associated costs. 
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SLWD collaborated with others in developing a custom PC based data management 
system that has been used for many years. In general, the District wanted the software 
to manage all water transactions (allocations, orders, transfers, deliveries, etc.) and 
most financial transactions (billings, cash receipts, and accounts receivable). A separate 
accounting program would be used to handle general ledger, accounts payable, and 
payroll transactions. The districts also desired features to facilitate the management of 
parcel, name, field, and turnout information. This custom software was named STORM 
and is now in use by numerous districts. 
 
All SLWD water information such as turnout deliveries, allocations, transfers, etc. is 
managed with STORM. This data is available to growers in a variety of formats. Data 
regarding water usage and remaining water quantities is routinely distributed on a 
monthly basis and is also made available upon request. STORM can accommodate the 
tracking of water usage data to the field level if field information is supplied when water 
is ordered. Because of the very high cost and typical scarcity of water within SLWD, 
water use efficiency and accurate and timely water measurement information is 
extremely critical to the District and all water users. 
 
Water delivery information from SLWD turnouts are available from 1977 to the present. 
This data has been computerized and is available upon the request of a landowner or 
water user. 
 
Collection of Water Measurement Data  
All readings are collected and entered onto an iPod type device and are automatically 
uploaded to the STORM database. 
 
Frequency of Measurements  
SLWD staff take field readings daily for all turnouts delivering water.  At locations where 
propeller meters are used, the cumulative meter reading is recorded once a day, and 
the flow rate is verified when the meter reading is taken. 
 
Method for Determining Irrigated Acres  
SLWD performs a crop survey at the end of each water year to determine cropping 
trends and the total irrigated acreage. 
 
Quality Control and Quality Assurance Procedures  
A range of expected flow rate has been established by the District for each individual 
turnout. The STORM program checks for exceptions if the recorded flow rate is outside 
the expected range for that turnout, and prepares an exception report that is reviewed 
by District staff for corrective action.  Growers also play an important role in quality 
control, and notify the District when volumetric charges appear erroneous.  
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Documentation of Water Measurement Conversion to Volume  

The type of propeller meters used by the District automatically accumulate the volume 
of water delivered at that location. The District records the flow rate and the cumulative 
volume meter reading each time a propeller meter is read, generally on a daily basis. If 
a meter plugs, and the accumulation of volume delivered stops in between readings, the 
recorded flow rate is utilized to estimate the volume delivered over the time frame 
between readings. The STORM program automatically calculates the expected volume 
that would have been delivered based on the flow rate and time duration and checks 
that against the difference in meter readings. Any significant variance is flagged for the 
District to review and override the meter reading difference, if needed. 

Device Corrective Action Plan Required for Water Measurement  

The District has field reviewed the turnout locations and certified that the existing 
measurement locations currently in use meet the 12%± accuracy requirement (see 
Attachment 2). The District has developed the following device corrective action plan to 
determine what corrective actions may be required on an annual basis to continue to 
meet the accuracy requirements of SBx7-7: 
 
Historically the District has calibrated meters only on an “as needed” basis (when a 
meter was not working or known to be inaccurate) and has not maintained consistent 
calibration records. Beginning in 2015, the District has implemented a comprehensive 
program to test and calibrate all meters at least once every five years, with all meters 
being tested and calibrated by 2020 and then every 5 years thereafter. This will involve 
sending approximately 20% of the meters each year to a lab or the manufacturer for 
inspection, maintenance and calibration.  Records will be kept that document the 
testing, repair and/or replacement of measurement devices. Devices no longer meeting 
the accuracy requirements shall be repaired or replaced. Any meters that are found to 
be not working or inaccurate during the irrigation season will be removed and a spare 
replacement meter will be installed until the original meter can be repaired. A budget 
line item for meter inspection, repair and calibration is included in the annual District 
budget.  
 
Accuracy requirements  
According to SBx7-7, meters must have an accuracy of +12% by volume.  A program 
has been developed where meters are re-calibrated every five years to ensure 
compliance with the accuracy requirements.  The meters are currently brought to 
Techno-flo (McCrometer in Porterville, CA) to inspect the meters, replace what is 
needed, and then calibrate each meter.  The records in Attachment 4 show fourteen 
meters that were recently calibrated in 2015 with accuracy within 2% after repairs were 
made.  In addition, new meters are purchased with a laboratory certified accuracy  
within +/- 5%.   Water meter manufacturer’s sheets are provided in Attachment 5. 
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Field testing conducted as a statistically random representative sample of devices  
It is not feasible to field test the majority of the District’s meters.  As a result, 
measurement locations have been inspected to verify standard installation, and 
approximately 20% of the active turnout meters are removed each year and sent back 
to a lab or the manufacturer for inspection, maintenance and recalibration.  All meters 
are installed at turnouts constructed according to standard turnout designs (see 
Attachment 3), which are consistent with the manufacturer’s recommendations. 
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3 – COMPLIANCE WITH EXECUTIVE ORDER B-29-15 
 
 
Drought Management Plan 
This Drought Management Plan (Plan) details how San Luis Water District (SLWD) will 
prepare for droughts and manage water supplies during drought conditions.  This Plan 
was prepared to comply with Governor Brown’s Executive Order B-29-15 that was 
signed on April 1, 2015, directing agricultural water suppliers to include a detailed 
Drought Management Plan as part of their Agricultural Water Management Plans. 
 
Water Supplies for San Luis Water District 
SLWD has a contract for an annual supply of 125,080 acre-feet (AF) of Central Valley 
Project (CVP) water.  This supply is dependent upon the delivery of such contract water 
by the U.S. Bureau of Reclamation (Bureau) to the District, and is routinely subject to 
shortages imposed by the Bureau.  To supplement the CVP contract supply, the District 
acquires other water supplies as needed through transfers and exchanges with other 
water agencies, usually at a significant cost. 
 
The Bureau contract is SLWD’s only long-term water supply.  SLWD does not own any 
groundwater wells and has no other long-term contracts for surface- or groundwater 
supplies.  The groundwater supply in the District is generally poor, but an estimated 
10,000 AF/year are pumped annually from private wells. 
 
Water Supply Issues 
Recent Endangered Species Act impacts have sharply constrained Delta pumping and 
reduced water supplies from the District’s long-term CVP contract, causing a “regulatory 
drought”.  Modeling indicates that implementing the biological opinions and restricting 
Delta pumping have reduced CVP allocations to SLWD from a historic annual average 
of around 81,000 AF to about 30,000 AF or less.  These water shortage issues are 
severely exacerbated during climatological droughts. In fact, during the past three 
years, the District has received 0% of its CVP contract water supply, necessitating that 
the District operate under extreme drought conditions. Over 70% of the District’s 
developed agricultural land is planted in high value permanent crops, resulting in a 
hardened water demand each year, and limited ability to fallow land in dry years.  The 
acquisition of Supplemental water has always been used extensively by SLWD; 
however the projected decreases in average CVP allocations will likely increase the 
cost and reduce the availability of waters available for sale. 
 
Water Shortage Allocation Policy 
The available water supply is allocated on a pro-rata acreage basis to all eligible parcels 
whose owners have requested an allocation for that particular year, and are not 
delinquent on any payments.  SLWD’s water service contract requires that all 
agricultural water that is converted to M&I use be treated as an agricultural supply in the 
event of a water shortage.  Consequently, all parcels within SLWD are generally treated 
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equally for allocation purposes.  The one exception to this is the Bureau’s practice 
during recent water shortage years of allocating SLWD a quantity of M&I water based 
on “historical” M&I usage prior to 1990.  When this has occurred, SLWD has generally 
maintained this same distinction when allocating water to property.  No preference is 
given based on the type of crop being grown. 
 
Under severe water shortages, growers are almost entirely dependent upon 
supplemental water acquired by SLWD. In the event that the volume of supplemental 
water available won’t be able to satisfy the volume requested, the supplemental water is 
divided up based on the amount of land owned and/or leased by each applicant. 
 
Determination of Drought Severity 
The drought severity is measured through a combination of 1) SLWD CVP allocation; 2) 
local annual rainfall; and 3) general statewide drought conditions.  The District’s CVP 
allocation is the best measure of water supply conditions, since it directly impacts how 
much contract surface water the District receives.  The Bureau notifies the District each 
year in advance of the irrigation season of the District’s contractual supply available.  
The Bureau may specify a quantity for agricultural use and a quantity for M&I use.  This 
information is typically initially provided in late January and then is adjusted as 
hydrologic conditions or changes in pumping restrictions occur. The initial water supply 
allocation made by the Bureau is usually very conservative. This information allows the 
District to begin planning for water shortages.  The allocation can range from 0% to 
100%, with long-term averages expected to be less than 50% of the contract amount.  A 
low allocation can also be the result of biological decisions resulting in pumping 
restrictions in the Delta, and not necessarily reflect dry or drought conditions.  Local 
rainfall is also a general measure of the amount of residual soil moisture and effective 
precipitation that impacts the amount and timing of required irrigations.  General 
statewide drought conditions (rainfall, snowpack, reservoir levels, etc.) can indicate the 
availability of water that may be for sale as well as provide an indication of the prices of 
supplemental water that may be purchased by SLWD. 
 
Policy for Declaring Drought and Implementing Plan  
SLWD generally does not determine whether drought conditions exist, as that would be 
more applicable to a District that manages a reservoir and controls releases. As a CVP 
contractor, the District’s annual contract water supply allocation is determined by the 
Bureau, and the District has virtually no ability to change the available water supply for a 
given year other than to carryover some water from the previous year in accordance with 
the rescheduling policies of the Bureau. The final water supply allocation available to the 
District is often not known until July. Each time the water supply allocation is changed by 
the Bureau, the District will notify all water users so they can plan accordingly. 
 
The District also regularly informs growers of local and statewide hydrologic conditions.  
At the beginning of each water year, the District holds an annual grower workshop 
usually around January-February to discuss allocations, supplemental water supply, 
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and any issues that may impact growers. The District also maintains a group email 
system for all growers and consistently communicates important water supply 
information. In addition, the District conducts at least 4-5 direct mailings/year alerting 
growers of water supply opportunities, new rules and regulations, water conservation 
concepts, etc. 
 
Operational Adjustments to Drought  
Due to the District’s consistent limited allocation from the Bureau, and the high value of 
the agricultural water that is acquired beyond the District’s allocation, the District must 
operate the distribution system very tight to minimize losses of the valuable resource. 
Furthermore, the District’s infrastructure includes lined canals, pipelines and spill 
collection and pumpback systems to eliminate any losses. As a result, the District 
operates like it is always in drought conditions. Any operational adjustment to drought 
would include the additional acquisition of supplemental water beyond that which is 
typically needed were the District to receive a substantial allocation.  
 
Multi-Year Lease Program.  The District exercises a Multi-Year Lease Program, where-
by landowners transfer their water rights to the District for either three or five years in 
return for an annual payment of $40 per acre.  The result is a guaranteed annual 
income per acre to participating landowners, regardless of the Bureau allocation, and 
without the obligation to pay for their water allocation.  In turn the District takes the 
subject properties position for any allocation made by the USBR to make available to 
the other District growers.  
 
Internal Water Transfer Program.  Growers are allowed to internally transfer water from 
one property/grower to another with District approval.  This helps to redistribute the 
water to better match supplies and demands.  
 
Establishment of an Incidental Supplemental Pool.  Annually, the General Manger 
establishes an Incidental Pool of Supplemental Water not to exceed 50 AF at any one 
time.  Such water is used to service small unanticipated demands such as those that 
might occur for construction water, stock water, accidental excess usage or other 
unanticipated events. This helps to guarantee a minimum water supply for important, 
unanticipated uses. 
 
Demand Management Measures  
The District is fully developed and already has a mature water conservation program 
since the District is water short most of the time.  A large majority of lands use high 
efficiency drip or micro-spray systems, and most of the District’s conveyance facilities 
are either pipelines or lined canals.  The District continues to look for ways to conserve 
water, but the potential for improvements is considered fairly limited.  The General 
Manager has the authority to immediately terminate water deliveries to any water user 
that is wasting water. However, the limited quantity of extremely expensive water 
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available to SLWD water users has virtually eliminated wasteful use and the need to 
exercise this authority. 
 
Alternative Water Supplies 
SLWD could not survive without the importation of supplemental supplies. Historically 
those supplies augmented the District’s CVP allocations. In recent years, that trend has 
been reversed and the majority of the District’s supplies are imported from sources 
other than its long term CVP contract. Both the District and individual growers must 
aggressively pursue other water supplies to avoid loss of permanent crops.  These 
transfers are especially important in droughts.  Most of the transfers into SLWD are for a 
single year only and cannot be relied upon as a long-term supply.  As a result, SLWD 
has established an extensive network of contacts and relationships with other agencies 
that may be willing to sell water.  
 
Stages of Action 
The District has three levels of Drought for agricultural water supplies, which are based 
on CVP allocation.  They include: 
 
Stage 1 – Drought: <50% CVP allocation 
Stage II – Severe Drought: <25% CVP allocation 
Stage III – Extreme Drought: <10% CVP allocation 
 
These stages help to communicate the anticipated water shortage, and the reliance the 
District will have on imported water purchases. 
 
Coordination and Collaboration 
The District frequently coordinates and communicates with other water agencies on 
drought conditions, and water supply options.  These include neighboring water 
agencies, and agencies within the San Luis & Delta-Mendota Water Authority.  The 
District has established an extensive network of contacts and relationships with other 
agencies in their efforts to find water for transfers and exchanges. 
 
Impact of Drought on Revenues 
The District collects revenue through both acreage based assessments and volumetric 
water charges based on the quantity of water delivered, measured in acre-feet. The 
District’s rates are mostly volumetric and are maintained as a pass-through to 
landowners with the exception of a volumetric administration charge. However, the 
District maintains healthy reserves which helps provide for rate stabilization from year to 
year. The volumetric water rate has historically been established each year to cover 
projected expenditures that exceed the revenue collected through acreage based 
assessments and is tied to all water delivered in the District; however, due to the 
limitations of Proposition 218, the water rate has not been changed since 2014. Further, 
supplemental water is sold to landowners on a price based on a melded rate of the 
various water supplies secured by the District for the respective water year.  As needed 
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the District adjusts rates to cover the cost for water and operations, subject to the 
limitations of Proposition 218. In below normal and drought years, the District will 
minimize expenditures as much as possible to reduce operating costs. 
 
Process for Updating Drought Management Plan  
This Drought Management Plan will be reviewed and updated at least every five years, 
in compliance with State deadlines for Agricultural Water Management Plans.  If 
important policies or programs are adopted that should be reflected in the Plan, then 
they will be added in January of each year. 
 
Future Actions to Improve Drought Preparedness 
The District is exploring options to increase their firm water supply and reduce water 
shortages, including blending drainage water from Charleston Drainage District with 
District water supplies.  This would beneficially reuse drainage water and provide a 
reliable supply of recycled water, even in drought years. 
 
Quantification of Water Supply and Demands  
In accordance with Executive Order B-29-15, quantification of water supplies and 
demand is to be reported for 2013, 2014 and 2015 to the extent data is available. 
Information on recent water supply and estimated demand for the District is as follows: 
 

Water Budget Summary (AF) 

Water Accounting 2013 2014 2015 

1 District Water Supplies1,2 
25,552 536 434 

2 Water Uses / Demand2 
81,217 63,524 59,616 

 
Note: 1. District water supplies for this row do not reflect District or landowner acquired water, nor does this row reflect 

water carried over by the District. This row only reflects the supplies tied to the District’s allocation from the USBR. 
Further, for 2014 and 2015 the District received a 0% allocation, but did receive a health and safety M&I 
allocation; therefore, the allocations shown are only the health and safety M&I allocations. 

2. Water supplies and demands are estimations; this is due to the uncertainty of groundwater usage and accuracy 
of the available data. The data provided only shows what the District has on record for deliveries for the subject 
water years. Further, groundwater usage information is not provided since the District does not track that 
information, therefore demand is strictly the volume of water delivered by the District. 
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4 – SCHEDULE, FINANCE PLAN, BUDGET    

 
Schedule  
The District is already compliant with SBx7-7, and therefore only has a schedule for 
maintaining certification.  The schedule includes disconnecting, inspecting, repairing 
and calibrating 20% of the flow meters each winter while water deliveries are low or 
zero.  This allows all of the meters to be serviced every five year period.  As previously 
discussed, the District is already in compliance with the “Conditional” EWMPs, many of 
which are on-going. 
 
Finance Plan  
The District’s water measurement program on-going operations and maintenance 
(O&M) costs are funded through the District’s existing water assessments and 
volumetric toll rates.  Compliance with the “conditional” EWMPs has already been 
incorporated into the District’s operating budget as discussed in the 2012 WMP.   
 
If it is determined that significant corrective actions are required at a number of 
locations, it is possible that the District would need to consider increasing assessments, 
which would require a Prop. 218 election and approval by a majority of the affected 
landowners. 
 
Budget  
The District budgeted $30,000 annually in their 2012 Water Management Plan for water 
measurement improvements. The District has implemented a comprehensive program 
to test and calibrate all meters at least once every five years, with all meters being 
tested and calibrated by 2020 and then every 5 years thereafter. This will involve 
sending approximately 20% of the meters each year to a lab or the manufacturer for 
inspection, maintenance and calibration.  Budgets will be adjusted each year as part of 
the device corrective action plan.  Based on the records shown in Attachment 4, the 
cost to service and calibrate each meter is about $900.  Therefore, $30,000 should be 
adequate to service 20% of the District meters (20% x 163 = 33 meters) each year.  
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December 19, 2012 
 
 
To All Interested Parties: 
 
This Water Management Plan (WMP) has been prepared in conformance with 
requirements of the United States Bureau of Reclamation.   
 
Unless otherwise noted, this plan is organized around the water year (March 1 through 
the last day of the following February) and not the calendar year.  Data used in this 
WMP is from water year 2010 (March, 1 2010 to February 28, 2011) because water 
year 2011/12 was an abnormally wet year and is not representative of typical conditions 
in San Luis Water District.  
 
The San Luis Water District Board of Directors promotes efficient use of water supplies 
and the free exchange of best practices, technologies and information.  Please contact 
District staff with questions, comments or recommendations.  
 
Sincerely, 
 
 
 
Martin R. McIntyre 
General Manager 
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Section I:  Description of the District 
 
District Name: San Luis Water District 

Contact Name: Martin McIntyre  

Title: General Manager 

Telephone: 209-826-4043 

E-mail:  mcintyre.martin@gmail.com 

Web Address: None 

 
A. History 
 
San Luis Water District (SLWD or District) is located on the western side of the San 
Joaquin Valley near Los Banos (see Appendix B).  The earliest agricultural ventures in 
the area now included in SLWD took place prior to 1900 and consisted of the growing of 
small grain.  Irrigation by private parties started in the late 1920’s through the use of 
shallow wells.  The availability of groundwater was limited and the quality was relatively 
poor. 
 
In the early 1950’s the Delta-Mendota Canal (DMC), a major feature of the Central 
Valley Project (CVP), was constructed by the Bureau of Reclamation.  During and after 
construction of the DMC, major development of farmland occurred on the western side 
of the San Joaquin Valley and led to the formation of SLWD and other water districts in 
the area. 
 
SLWD was formed on January 23, 1951.  The original size of SLWD was 50,576 gross 
acres (approximately 79 square miles).  As a result of several inclusions and exclusions, 
the current gross acreage of SLWD is 64,502.   
 
Historic population data for SLWD is not available.  The current population within SLWD 
is approximately 700.  The great majority of this population resides in and around the 
community of Santa Nella, which is located in the extreme northern portion of SLWD.  In 
response to development interest, Merced County has approved several community 
specific plans in the vicinity including Fox Hills, Santa Nella and Villages at Laguna San 
Luis. While these community plans could ultimately result in substantial M&I growth, 
sharp market declines and diminished south of Delta water supply reliability have 
deferred if not diminished the potential for such development. Most of SLWD area is 
and will remain rural farmland with very few residents. 
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Irrigated acreage data is available beginning 1960.  Over the years, there has been a 
large shift in crop types from row crops to permanent crops (trees and vines).   
 
Negotiations between SLWD and the Bureau for a water service contract began on 
January 24, 1951 when the District formally applied to the Bureau for CVP water.  
Pending completion of the long-term contract, SLWD began receiving water from the 
DMC in May of 1952 under temporary contracts with the Bureau.  Improvement District 
No. 1 (ID 1) was formed in 1958 and currently consists of approximately 19,790 acres.  
A distribution system for ID 1 was completed in 1959.  SLWD entered into a long-term 
contract with the Bureau on February 25, 1959 for a firm water supply of 93,300 acre-
feet.  Temporary annual contracts were executed between 1964 and 1974 to provide for 
the delivery of M&I water from the DMC. 
 
The San Luis Unit of the CVP was constructed during the 1960’s.  SLWD began 
receiving agricultural and M&I service from the San Luis Canal (SLC) in September of 
1967 through annual temporary contracts with the Bureau.  Included as part of the 
construction of the San Luis Unit were nine CVP pumping facilities to provide water 
service to SLWD lands that are upslope of the SLC.  Improvement District No. 2 (ID 2) 
and Improvement District No. 3 (ID 3), currently consisting of 5,640 and 10,690 acres, 
respectively, were formed in 1972 and receive service from the above-mentioned 
pumping facilities.  On June 18, 1974 the Bureau and SLWD entered into a new long-
term water service contract that provided for both agricultural and M&I service from 
either the DMC or SLC and increased SLWD’s firm water supply to 128,000 acre-feet.  
This contract does not identify specific quantities of agricultural versus M&I water nor 
does it identify specific quantities to be delivered from the DMC versus the SLC.  SLWD 
also entered into a contract with the Bureau at this same time for a Public Law 130 
construction loan to build distribution facilities for ID 2 and ID 3.  These facilities were 
constructed during 1975 and 1976.  Water deliveries to ID 2 and ID 3 began in January 
and March of 1977, respectively. 
 
SLWD’s water service contract was amended in December of 1975, as a result of 
excluding land from the District, to reduce the contract quantity by 2,920 acre-feet.  
SLWD’s current contract quantity is 125,080 acre-feet. 
 
Appendix C details SLWD’s various water service contracts with the Bureau for project 
water.  Contracts for non-project water, such as survival water contracts executed in 
1977 and Warren Act contracts, are not included in Appendix C. 
 
The Bureau contract is SLWD’s only long-term water supply.  SLWD does not own any 
groundwater wells and has no other long-term contracts for surface or groundwater 
supplies.  Approximately 6,000 acres within SLWD overlie usable groundwater supplies.  
The quality of the groundwater is poor, averaging in excess of 1,000 parts per million of 
total dissolved solids.  Some of this acreage is served exclusively by wells, while in 
other cases the wells are used to supplement project water supplies.  All wells in this 
area are privately owned and operated.  SLWD does not have specific pumping 
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information regarding these wells, but it is estimated that approximately 10,000 acre-
feet of groundwater are pumped annually. 
 
Recent Endangered Species Act impacts have sharply constrained Delta pumping and 
reduced water supplies from the District’s long term CVP contract.  Modeling indicates 
that these changes will reduce CVP allocations to SLWD from a historic average of 
81,000 acre-feet to about 50,000 acre-feet or less. Supplemental water transfers have 
always been used extensively by SLWD, however the projected decreases in average 
CVP allocations will result in expensive supplemental water becoming the largest share 
of SLWD’s water portfolio. 
 
Virtually all of the transfers into SLWD are for a single year only and cannot be relied 
upon as a long-term supply.  Appendix J lists all transfers into and out of SLWD for 
water year 2010 (March 1, 2010-February 28, 2011).  The District has an extensive 
internal water transfer program for landowners and water users to better manage their 
water supplies to meet their needs. 
 
Increasing water costs have caused significant changes in SLWD cropping patterns. 
Higher value permanent crops, such as orchards and vineyards have replaced row 
crops.  Every indication is that the conversion away from row crops and towards 
orchards and vineyards will continue.  Table 5 in Appendix G illustrates the fact that 
over 70% of the irrigated land in SLWD was planted to permanent crops in 2010.  Due 
to the increasing cost of supplemental water supply, additional land will likely be 
converted from row crops to higher value trees and vines over the next 5 years.  The 
major limiting factors to continued conversion are water supply and water supply 
reliability.    The current unreliable nature of SLWD’s water supply also acts as a 
detriment to continued conversion.  There is an understandable reluctance by 
landowners to make the significant capital investments associated with an orchard or 
vineyard when the water supply is so uncertain and the long-term historic trend is a 
reduction in water supply reliability.   
 
Irrigation methods have also changed over time.    There has been a significant 
conversion to drip and micro irrigation systems over the last 15 years that has paralleled 
the above-mentioned crop conversion.  In 2010/2011, drip or micro irrigation systems 
were used in over 80% of irrigated acreage in the District.  SLWD anticipates furhter 
increases of this percentage over time. 
 
The conversion from agriculture to M&I usage will continue to occur in the northern 
portion of the District, primarily within ID 3.  Approximately 10,000 acres have been 
identified as potential development locations and are in some stage of the planning 
process with Merced County and SLWD.  As with the conversion from row crops to 
permanent plantings, water supply and water supply reliability are two major factors that 
must be considered by potential developers.  SLWD has adopted policies to insure that 
M&I development does not jeopardize other water users within the District.  SLWD 
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requires that a sufficient quantity of a dependable, long-term water supply be secured 
prior to the issuance of any “will serve” letter.  
 
 
 

1.  Date district formed: 1/23/1951    Date of first Reclamation contract: 1952 

(temporary contract) 

Original size (acres): 50,576   Current year (water year): 2010* 

*Data used in this WMP is from water year 2010/11since water year 2011/12 was an 
abnormally wet year and is not representative of typical conditions in San Luis Water 
District. 
 
2. Current size, population, and irrigated acres 

 Year: 2010 

Size (acres) 64,502 

Population served (urban 
connections) 

700 +/- 

Irrigated acres  30,954 

 
 
3. Water supplies delivered in water  year 2010/11 

Water Source AF 

Federal urban water (Tbl 1) 14,370 

Federal agricultural water (Tbl 1) 21,397 

State water (Tbl 1) 0 

Other Wholesaler (define) (Tbl 1) 0 

Local surface water (Tbl 1) 0 

Upslope drain water (Tbl 1) 0 

District groundwater (Tbl 2) 0 

Banked water (Tbl 1) 0 

Transferred water (Tbl 1) 44,679 

Recycled water (Tbl 3) 0 

Other (define) (Tbl 1) 0 

Total 80,446 

 
4. Annual entitlement under each right and/or contract 

 AF Source Contract # Availability period(s) 

Reclamation Urban 
AF/Y 

    

Reclamation 
Agriculture AF/Y 

125,08
0 

DMC/SLC 14-06-200-7773A Ag and M&I supply, 
when contract water 
is available 
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5. Anticipated land-use changes.  For Ag contractors, also include changes in irrigated 

acres. 
 
Currently the SLWD has one residential development (59 homes) within its boundaries.  
Some other developments have been proposed for the area, but their timeline is 
unknown. Several solar projects are being considered by various developers but 
timelines and outcomes are unknown at this time. 
 
 
6. Cropping patterns (Agricultural only) 
 
List of current crops (crops with 5% or less of total acreage) can be combined in the 

‘Other’ category. 

Original Plan (1999) Previous Plan (2004) Current Plan (2010 Data) 

Crop 
Name 

Acres Crop Name Acres Crop Name Acres 

Alfalfa 2,176 Almonds 14,837 Almonds (3 yr) 2,408 

Almonds 9,204 Cotton 10,058 Almonds (mat.) 16,449 

Beans 2,312 Melons 3,195 Cotton 2,525 

Cotton 11,518 Tomatoes 3,631 Oats 2,011 

Melons 4,858   Tomatoes 2,802 

Tomatoes 4,104   Wheat 4,324 

      

      

Other 
(<5%) 

8,760 Other (<5%) 6,566 Other (<5%) 4,990 

Total 42,932 Total 38,287 Total 35,509 

 
7. Major irrigation methods (by acreage) (Agricultural only) 

Original Plan (1999) Previous Plan (2004) Current Plan (2010 Data)  

Irrigation 
Method 

Acres Irrigation Method Acres Irrigation Method Acres 

Surface 16,326 Graded surface ¼ 
mile 

2,739 Flood/Furrow  4005 

Sprinkler 15,267 Sprinkler, hand 
move 

18,168 Sprinkler 1929 

Drip & 
Micro 

9,584 Trickle, 
surface/spray 

17,380  Drip & Micro 25019 

Total  Total  Total 30,954 

Note: The difference between total acreage in Tables 6 and 7 is acreage that is dry 
farmed. 
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B. Location and Facilities 
 
See Appendix B for maps containing the following: incoming flow locations, turnouts 
(internal flow), and outflow (spill) points, conveyance system, storage facilities, 
operational loss recovery system, District wells and lift pumps, water quality monitoring 
locations, and groundwater facilities. 
 
1. Incoming flow locations and measurement methods (Active Only) 

Location Name Physical Location Type of 
Measurement 

Device 

Accuracy 

Delta Mendota 
Canal 

25 Turnouts  Propeller 
Meter 

6%+/- 

San Luis Canal 12 Turnouts  Venturi 6%+/- 

San Luis Canal 26 Turnouts (Direct Service) Propeller 6%+/- 

    

 
2. Current year Agricultural Conveyance System 

Miles Unlined - Canal Miles Lined - Canal Miles Piped Miles - Other 

3.2 14.3 52 0 

 
The unlined canal section has been evaluated for lining but is not a good candidate due 
to its location in a floodzone.  During floods the canal frequently fills with water and silt.   
SLWD uses high density polyethylene for canal liners, and this material can be easily 
damaged during de-silting operations.  As a result, SLWD has no current plans to line 
the 3.2 miles of un-lined canal. 
 
3. Current year Urban Distribution System 

Miles AC Pipe Miles Steel Pipe Miles Cast Iron Pipe Miles - PVCPVC 

None None None 1.2 

 
4. Storage facilities (tanks, reservoirs, regulating reservoirs) 

Name Type Capacity (AF) Distribution or Spill 

Treated Water Tank Bolted Steel 122,000 gal None 

    

    



SAN LUIS WATER DISTRICT 
WATER MANAGEMENT PLAN (2011-2016) 

 

 

-7- 
 

\\ppeng.com\pzdata\Clients\San Luis WD-1493\149315C2-2015 WMP\_DOCS\Reports\Supplemental State Plan\Attachments\Attachment 1 - 2012 USBR Water Mang 

Plan\SLWD 2011 AWMP - USBR Approved Draft 12 19 2012.docx 

    

 
5. Description of the agricultural spill recovery system and outflow points. 
 
SLWD has 8 small reservoirs used to capture operated spills for pumping the water 
back into the delivery system.  With the installation of automatic gate controllers and 
other canal improvements, operational spills are rare and of very limited volume. 
 
 
6. Agricultural delivery system operation (check all that apply) 

Scheduled Rotation Other (describe) 

100%   

 
 
7. Restrictions on water source(s) 

Source Restriction Cause of 
Restriction 

Effect on 
Operations 

Federal CVP 
supply from 
the San Luis 
Canal and 
Delta-Mendota 
Canal 

Contract limitations for 
CVP water supply (water 
shortage provisions of 
water service contract) 

Water supply 
limitations, 
application of the 
Endangered 
Species Act, and 
Delta water quality 
requirements 

Variable water 
supply 

    

 
 
8. Proposed changes or additions to facilities and operations for the next 5 years 
 
No changes or additions to the District’s facilities are proposed in the next 5 years 
(2013-2017).  The District is fully developed and has a mature water conservation 
program.  SLWD will enhance its meter calibration program such that all meters are 
calibrated at least once every 5 years. Such calibration will be in compliance with all 
applicable State and Federal requirements, records of which will be maintained for 
inspection.  If contract calibration services are not cost effective, the District will likely 
construct a flow lab and calibration facility.  
 
 

C. Topography and Soils 
 
1. Topography of the District and its impact on water operations and management 
 
In general, SLWD’s terrain slopes from west to east.  Interstate 5 is the approximate 
dividing line between the hilly terrain to the west and the relatively level land to the east.  
Elevations within SLWD vary from 150 to 700 feet above sea level. 
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The hilly terrain in the western portion of SLWD prevents the use of surface irrigation 
methods.  Virtually the entire acreage of IDs 2 and 3 is irrigated with sprinkler or 

drip/micro irrigation systems. 
 
Approximately 5,200 acres within SLWD have poor drainage.  Drainage from this area 
is managed by a combination of public and private entities.  Drainage from the majority 
of this land (3,752 acres) is managed by Charleston Drainage District (CDD). CDD 
collects and returns most of the drainage to reuse areas within CDD. Pacheco Water 
District (PacWD) manages the drainage from another 792 acres.  Drainage from the  
remaining 650 acres is managed privately.  The location of the drainage areas in 
relation to the rest of SLWD is shown on the vicinity map in Appendix B 
 
The entire drainage area has a drainage outlet to the San Joaquin River through 
participation in the Grassland Basin Drainers (GBD), a group of water and drainage 
districts that are using the San Luis Drain to re-route drainage flows around Grassland 
Water District and state and federal wildlife refuges.  Stringent performance 
requirements have been imposed upon this project by a Use Agreement between the 
Bureau and the GBD and also by a waste discharge permit issued by the Regional 
Water Quality Control Board.  Significant measures have been taken within the drainage 
area to increase water efficiency and decrease drainage discharges in order to meet the 
drainage load targets. 
 
The Bureau has performed an Irrigation Suitability/Land Classification analysis for 
SLWD.  Of the acres within SLWD eligible to receive a water allocation, approximately 
5,915 were identified as Class 1 soils, 25,677 as Class 2, 24,041 as either Class 3 or 4, 
and 1,897 as Class 6.  The 231 acres of land included into SLWD in 2002 have not 
been classified. 
 
2. District soil association map (Agricultural only) 
 
See Appendix B for a table listing the soil units in SLWD. 
 
3. Agricultural limitations resulting from soil problems (Agricultural only) 

Soil Problem Estimated Acres Effect on Water Operations and 
Management 
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None 
 
 

 
 
D. Climate 
 
1. General climate of the district service area 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Avg Precip. 1.90 1.68 1.41 0.71 0.35 0.06 0.02 0.02 0.18 0.48 0.97 1.44 9.21 

Avg Temp. 45.7 51.0 55.5 60.5 67.2 73.3 78.4 77.2 73.2 64.7 53.8 46.0 62.2 

Max. Temp. 75 79 89 98 106 114 116 114 111 102 87 75 97 

Min. Temp 14 20 24 30 35 39 45 46 38 28 24 14 30 

ETo 0.87 1.67 3.40 5.54 7.29 8.21 8.62 7.44 5.52 3.77 1.82 0.93 55.08 

 
Weather station ID: Western Regional Climate Center, Station 045118: Los Banos    

Data period: Year  1988 to 2010 (Eto only) , 1906 to 2010 (all other data) 

ET Station ID: CIMIS No. 56 – Los Banos 

Average annual frost-free days: 300 

Average wide velocity: NW 6.5 mph 
 
 
2. Impact of microclimates on water management within the service area 
During much of the irrigation season, the northern reaches of the District (ID 3) are 
prone to high winds generated over Pacheco Pass. Sprinkler irrigation is generally not 
practical in this area due to wind disruption of the sprinkler head pattern.  
 

 
E. Natural and Cultural Resources 
 
1. Natural resource areas within the service area 

Name Estimated Acres Description 

NONE NONE NONE 

   

 

Salinity None  

High water table None  

High or low infiltration 
rates 

None  

Poor Drainage 5,200 Managed by others (see Section 
2.F) 
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2. Description of district management of these resources in the past or present 
 
NA 
 
3. Recreational and/or cultural resources areas within the service area 

Name Estimated Acres Description 

NONE NONE NONE 

   

 
 

 
F. Operating Rules and Regulations 
 
1. Operating rules and regulations 
A copy of the SLWD’s Rules and Regulations is contained in Appendix D. The Rules 
and Regulations were updated nine times since 2005, and were last updated in October 
2009. 
 
2. Water allocation policy (Agricultural only) 
  
See Rule No. 6 of the district’s Rules and Regulations (Appendix D). 
 
Rule No. 6 provides information regarding water allocations.  SLWD annually allocates 
the available Bureau supply on a pro-rata acreage basis to all eligible parcels that have 
requested water for that particular year. 
 
The allocation process for any extra water purchased by SLWD is determined annually.  
Under severe water shortages, extra water has generally been made available on a pro-
rata acreage basis, while under above-normal water conditions extra water has 
generally been sold on a first-come-first-served basis. 
 
 
3. Official and actual lead times necessary for water orders and shut-off (Agricultural 

only) 
 
SLWD requires 24-hour notice for any change in a water delivery (i.e. order, adjustment, 
or cancellation).  The 24-hour requirement is a result of SLWD’s need to provide 24-
hour notice of water deliveries to the DWR and the SL&DMWA.  However, SLWD often 
accepts water delivery changes from water users on less than 24-hour notice as long as 
the changes will not adversely impact operations of the DMC or SLC. 
 
 
4. Policies regarding return flows (surface and subsurface drainage from farms) and 

outflow (Agricultural only) 
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Rule No. 4 (Appendix D) requires landowners to construct and maintain adequate 
drainage facilities so that adjacent or lower lying lands are not harmed by runoff and to 
insure that water is being beneficially used.  As a result of the high cost of SLWD water 
and the limited supply available, all irrigation runoff (tail water) is kept on-farm. 
Discharge of tail water is prohibited by Rule No. 4. The majority of land within SLWD 
does not have a drainage outlet.  A small area of SLWD, consisting of approximately 
5,200 acres has a drainage outlet to the San Joaquin River through participation in the 
GBD’s use of the San Luis Drain.  Since the GBDs do not allow tail water to be 
discharged into the drainage system, all tail water is recycled on farm.  Most of the 
subsurface drain water is either recycled on-farm or by the GBDs in order to meet the 
discharge requirement associated with use of the Drain. 
 
 
5. Policies on water transfers by the District and its customers  
 
Rule No. 7 (Appendix D) addresses water transfers.  SLWD encourages and supports 
water transfers. However since SLWD is chronically short water supply, growers may 
only transfer water out to lands they own in other CVP districts.  A guiding principle for 
transfers out of the District is that such transfers not create an adverse impact on SLWD 
landowners and/or water users.  In addition, the District has an extensive internal water 
transfer program. 
 

G. Water Measurement, Pricing, and Billing 
 

1. Agricultural Customers 
Refer to BMP A.1.  Information on water measurement for agricultural contractors is 
completed under BMP A.1 on page 28. 
 

2. Urban Customers 

a. Total number of metered connections 163 

b. Total number of connections not billed by quantity 0 

c. Percentage of water that was measured at delivery point 100% 

d. Percentage of delivered water that was billed by quantity 100%   

e. Measurement device table 

 

Meter Size and 
Type 

Number Accuracy1 

(+/-percentage) 
Reading 

Frequency 
(Days) 

Calibration 
Frequency 
(Months) 

Maintenance 
Frequency 
(Months) 

5/8-3/4" nutating 
Disc 

1182 +/- 5.5% monthly 60 as needed 

1" nutating Disc 4 +/- 5.5% monthly 60 as needed 
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1” Propeller 7  monthly 60 as needed 

1 ½" nutating Disc 2 +/- 5.5% monthly 60 as needed 

2" nutating Disc 3 +/- 5.5% monthly 60 as needed 

2” propeller 17 +/- 5.5% monthly 60 as needed 

3" propeller 2 +/- 5.5% monthly 60 as needed 

4" propeller 
4 +/- 5.5% monthly 60 as needed 

6” propeller 2 +/- 5.5% monthly 60 as needed 

8" propeller 1 +/- 5.5% monthly 60 as needed 

10" propeller 2 +/- 5.5% monthly 60 as needed 

Venturi3 
1 +/- 6% twice week annually as needed 

Total Meters 163 +/- 5.5% monthly  annually 

Total Customers 104     

 
Notes 

(1) Historically the District has calibrated meters only on an “as needed” basis and 
has not maintained calibration records.  During the 2012-2017 Plan period, the 
District will implement a comprehensive program to test and calibrate all meters 
at least once every five years. All District meters will have been calibrated by the 
end of 2016. It is anticipated that this program will be initiated prior to 2014.  The 
District is currently comparing the costs and benefits between contracting out the 
calibration and constructing a certified test station in the District. Based on initial  
cost quotes contract services will run $400 per meter 

(2) Includes two meters each for 59 customers, one for treated water and one for 
non-treated irrigation water 

(3) Wholesale turn out delivers water to Santa Nella County Water District. Meter is 
owned, maintained and calibrated by DWR. 

 
Wholesale M&I water is delivered from a metered turnout on the SLC to Santa Nella 
County Water District (SNCWD).  DWR owns, maintains and calibrates the master 
meter at the turnout. SNCWD operates and maintains its own treatment plant and 
distribution system.  SNCWD delivers approximately 550 acre-feet to 560 service 
connections. SLWD does not have specific information regarding the number of 
maintenance, calibration, and frequency of meter reading for the SNCWD system. 
 
All M&I water delivered directly to the customer by the district is metered and the water 
use is billed on a monthly basis.  All new developments are required to install meters on 
all connections (treated and untreated water).  All meters purchased and installed have 
an initial factory calibrated accuracy of +/- 2%. 

 
3. Agricultural and Urban Rates 

 
a. Current year agricultural and /or urban water charges - including rate structures 

and billing frequency 
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See Appendix E for detailed information on water rates and fees. 
 
 
b. Annual charges collected from agricultural customers 

 

FIXED CHARGES 

Assessment Code Acres Rate Total 

AS0029 - 1993 Revenue Bond - Debt Service - 
ID 2 

5852.03 $19.61 $114,758.31 

AS0030 - 1993 Revenue Bond - Debt Service - 
ID 3 

11222.15 $15.00 $168,332.25 

AS0031 - Shop Loan - ID 1 19702.10 $0.60 $11,821.26 

AS0032 - Standby Charge - Per Acre 57592.65 $4.70 $270,685.46 

AS0033 - Standby Charge - Per Parcel 500.00 $4.70 $2,350.00 

AS0049 - 1996 COP - ID1 - Debt Service 19702.10 $9.86 $194,262.71 

AS0050 - 1996 COP - ID1 - Rebate 19702.10 -$9.86 -$194,262.71 

AS0051 - 1996 COP - ID2 - Debt Service 
(Lining) 

5852.03 $5.59 $32,712.85 

AS0052 - 1996 COP - ID2 - Rebate (Lining) 5852.03 -$1.29 -$7,549.12 

AS0053 - 1996 COP - ID2 - Debt Service 
(Capacity) 

5408.74 $17.05 $92,219.02 

AS0054 - 1996 COP - ID2 - Rebate (Capacity) 5408.74 -$3.66 -$19,795.99 

AS0435 - I.D. No. 3 O&M Standby Charge 11222.15 $20.00 $224,443.00 

AS0540 - 1993 Revenue Bond - Rebate - ID 2 5852.03 -$0.27 -$1,580.05 

AS0541 - 1993 Revenue Bond - Rebate - ID 3 11222.15 -$0.29 -$3,254.42 

      $885,142.56 

 
*Assessments summarized in 3b. above do not provide for any water deliveries. With the exception of the $4.70 
Standby charge and the $20 O&M charge for I.D. 3, all water delivery charges are quantity based and determined 
exclusively by metered usage.  
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Volumetric charges  

Charges 
($ unit) 

Charge units 
($/AF), ($/HCF), 

etc. 

Units billed during 
year 

$ Collected 
($ times units) 

(Ag) $59.18-$388  
Average $178 AF 

$/acre-foot 79,637 AF $ 14,231,501 

(Untreated M&I) 
$86.57-140.48  
Average= $126* 

$/acre-foot 
 

785AF $ 98,875 

(Treated M&I) 
$2,643 AF  

$/acre-foot 24 AF $ 64,696 

*Average water costs for M&I supplies are lower than for ag.  CVP M&I capital obligations have 
been retired and ag supplies include more expensive supplemental sources. Due to the M&I 
reliability preference, the great majority of M&I supply is derived from the District’s long term CVP 
contract.  

 
Subsequent to 2009 implementation of Biologic Opinions for Delta Smelt and 
salmonids, associated Delta pumping constraints reduced average SLWD CVP 
allocations to 35-40%. The difference between CVP allocations and demand must be 
satisfied by costly supplemental water.  Prices for supplemental water are market driven 
and vary dramatically by source and water year type. In Water Year 2010/11 the District 
was allocated a total of 57,021 AF from its CVP contract, while total water demand was 
80,446 AF.   
 
 

c. Describe the contractor’s record management system 
 
SLWD has a sophisticated data management system for water usage information and 
accounts.    The water supply shortages that began occurring in 1990 resulted in SLWD 
having to implement and modify policies affecting both water and financial operations.  
For example, prior to water shortages, SLWD’s primary water function was to meter 
deliveries to all water users and to bill accordingly.  Water shortages forced SLWD to 
formally allocate the limited supply.  In addition, shortages resulted in significantly more 
water transfers and introduced many additional types or categories of water, each with 
unique associated costs. 
 
SLWD collaborated with others in developing a custom PC based data management 
system.  In general, the District wanted the software to manage all water transactions 
(allocations, orders, transfers, deliveries, etc.) and most financial transactions (billings, 
cash receipts, and accounts receivable).  A separate accounting program would be 
used to handle general ledger, accounts payable, and payroll transactions.  The districts 
also desired features to facilitate the management of parcel, name, field, and turnout 
information. This custom software was named STORM and is now in use by numerous 
districts. 
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All SLWD water information such as turnout deliveries, allocations, transfers, etc. is 
managed with STORM.  This data is available to growers in a variety of formats.  Data 
regarding water usage and remaining water quantities is routinely distributed on a 
monthly basis and is also made available upon request.  STORM can accommodate the 
tracking of water usage data to the field level if field information is supplied when water 
is ordered.   
 
Water delivery data for turnouts and SLWD pumping plants on the DMC and SLC since 
1958 is available.  Water delivery information from SLWD turnouts since 1977 is 
available.  This data has been computerized and is available upon the request of a 
landowner or water user. 
 
Water charges for both agricultural and M&I customers are almost exclusively based on 
usage (water-based) charges.  All parcels are assessed a standby charge ($4.70 acre) 
to cover a portion of SLWD’s administrative costs.  Water charges in SLWD average 
over $175 per acre-foot. With the exception of the $4.70 stand-by charge the balance of 
water costs are usage based. One minor exception of note is Improvement District 3, 
where deliveries are too small (only 2,381 acre-feet in 2010/11) to cover O&M revenue 
requirements. Parcels within the Improvement Districts are assessed one or more 
additional charges to repay capital costs associated with their respective water 
distribution systems.  All assessments and standby charges are paid in two equal 
installments due January 1 and September 1 of each year. 
 
The Bureau’s cost of the allocated supply plus the SL&DMWA’s costs for operating and 
maintaining the federal delivery system is billed to landowners.  A water application and 
a deposit billing are sent to landowners annually.  The water application allows 
landowners to purchase none, a portion, or the entire amount of water available for that 
particular year.  Failure to return a completed water application and to pay the deposit 
by March 1, results in the loss of a water allocation for that year.  The final water billing 
detailing the exact quantity allocated to each parcel, the associated cost, the deposit 
payment made, and the remaining quantity owed is sent in June and is due July 1. 
 
Water usage charges are billed on a monthly basis and include SLWD administrative 
charges, the Bureau’s Restoration Fund charge, O&M charges associated with 
Improvement District or M&I development distribution systems, and other miscellaneous 
charges.  Billings are generally generated by the tenth of the month following usage and 
become delinquent the tenth of the second month following usage.  A uniform rate 
structure is used for water usage charges.  STORM allows a tremendous amount of 
flexibility in assigning water rates for water usage billings.  Water rates can be assigned 
to water categories, turnouts, fields, water users, or to any combination of these 
variables.  Over 13,000 water rate assignments have been entered and are analyzed as 
part of each water usage billing.  The STORM billing process uses a linear optimization 
algorithm to calculate the lowest possible cost for each water user.  This process 
involves analyzing the actual location and quantity of water usage, the type and quantity 
of water supply available to a given water user, and the above-mentioned water rate 
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possibilities.  This sophisticated billing process has allowed SLWD to handle the billing 
complexities associated with multiple types of water and multiple water rates while at 
the same time simplifying the billing process for water users through the assurance that 
the bill generated represents the least possible cost.  Water rate information is provided 
in Appendix E. 
 
The Rules and Regulations in Appendix D contain additional information regarding 
charges and billing procedures.  Rule No. 8 of Article I addresses water allocation, 
water delivery, and standby and assessment charges.  Paragraph III of Article II 
specifically addresses billing and collection procedures for domestic water and/or sewer 
service. 
 
See Appendix F for a sample water bill, which are sent to growers monthly.  The bill 
clearly shows how much water was used and that it is billed on a volumetric basis.  
SLWD can provide extra copies of the bills for the past several years upon grower 
request. 
 
 

H. Water Shortage Allocation Policies 
 
1. Current year water shortage policies or shortage response plan - specifying how 

reduced water supplies are allocated 
 
The available Bureau supply is allocated on a pro-rata acreage basis to all eligible 
parcels whose owners have requested an allocation for that particular year.  SLWD’s 
water service contract requires that all agricultural water that is converted to M&I use be 
treated as an agricultural supply in the event of a water shortage.  Consequently, all 
parcels within SLWD are generally treated equally for allocation purposes (Rule No. 6, 
Appendix D).  The one exception to this is the Bureau’s practice during recent water 
shortage years of allocating SLWD a quantity of M&I water based on “historical” M&I 
usage prior to 1990.  When this has occurred, SLWD has generally maintained this 
same distinction when allocating water to property.  No preference is given based on 
the type of crop being grown. 
 
SLWD could not survive without the importation of supplemental supplies. Historically 
those supplies augmented the District’s CVP allocations. In recent years, that trend has 
been reversed and the majority of the District’s supplies are imported from sources 
other than its long term CVP contract. Both the District and individual growers must 
aggressively pursue other water supplies to avoid loss of permanent crops.  
Additional information on water allocation procedures is included in Rule No. 6 of the 
Rules and Regulations (Appendix D). 
 
 
2. Current year policies that address wasteful use of water and enforcement methods 
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The General Manager has the authority to immediately terminate water deliveries to any 
water user that is wasting water (See Rule No. 4 in Appendix D).  The limited quantity 
of extremely expensive water available to SLWD water users has virtually eliminated 
wasteful use and the need to exercise this authority. 

 
 
I. Evaluate Policies of Regulatory Agencies Affecting the Contractor 

and Identify Policies that Inhibit Good Water Management. 
 
The criteria and policies governing the Bay-Delta have restricted water deliveries to 
SLWD.  Both the quantity and reliability of water deliveries to the District have been 
seriously eroded. These policies need to be revised, or the water supply augmented, if 
SLWD is ever to receive a reliable water supply again.   
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Section II:  Inventory of Water Resources 
 

A. Surface Water Supply 
 
SLWD’s only long-term source of water is Contract No. 14-06-200-7773A with the 
Bureau for 125,080 acre-feet/year.  This supply equates to a maximum supply of 2.1 
acre-feet per acre to those parcels within SLWD eligible to receive an allocation.  SLWD 
does not have a contract for SWP water nor does it have any other source of local 
surface supply.   
 
1.  Surface water supplies in acre feet, imported and originating within the service area, 

by month (Table 1) 
 
See Water Inventory Tables, Table 1, Appendix G. 
 
2. Amount of water delivered to the District by each of the District sources for the last 

10 years 
 
See Water Inventory Tables, Table 8 (Appendix G) 
 

B. Groundwater Supply 
 
1. Groundwater extracted by the district and delivered, by month (Table 2) 
 
None by SLWD.  See Table 2 in Appendix G and Section 2.B.5 below. 
 
2. Groundwater basin(s) that underlies the service area 

Name Size (Square 
Miles) 

Usable Capacity 
(AF) 

Safe Yield 
(AF/Y) 

Delta Mendota 187.5 Unknown 115,000+ historic 

Los Banos Creek 
Valley Sub Area 

7.5 Unknown 10,000-15,000 
Estimated 

Note: Only a small portion of these basins underlie SLWD 
 
3. Map of District-operated wells and managed groundwater recharge areas 
The District does not own any wells.  The District does not manage the limited 
groundwater within their service area (see Appendix B).  
 
4. Description of conjunctive use of surface and groundwater 
(Please review Guidebook definition of conjunctive use) 
 
None by SLWD. 
 
5. Groundwater Management Plan 
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SLWD and seven other federal contractors in the same geographic area cooperated in 
the development of a Groundwater Management Plan (Southern DMC Service Area) in 
compliance with the Groundwater Management Act, Assembly Bill 3030.  SLWD 
formally adopted the Plan in November of 1996, a copy of which is included in 
Appendix H.  The Groundwater Management Plan is currently being updated to satisfy 
new standards established by the State of California. 
 
The Delta-Mendota sub-basin of the San Joaquin Basin underlies a portion of SLWD.  
The San Joaquin Basin is a 13,500 square-mile basin with a storage capacity of 
570,000,000 acre-feet and a usable capacity of 80,000,000 acre-feet (DWR Bulletins 
118-75 and 118-80). 
 
SLWD does not own or operate any ground water wells.  There are approximately 22 
private agricultural wells located several miles south of Los Banos that provide all or a 
portion of the water supply to approximately 6,000 acres within the District Service Area 
(DSA).  There are no agricultural wells within the three improvement districts.  SLWD 
estimates that landowner wells within the DSA pump approximately 10,000 acre-feet 
annually. 
 
The horizontal groundwater flow direction in the semi-confined zones is northeast, 
towards the San Joaquin River from the Coast Ranges, typically causing subsurface 
outflow from the area.  In the confined zone beneath the Corcoran Clay, water tends to 
move southwesterly. 
 
SLWD has participated with the SL&DMWA and other neighboring districts in the 
approval and implementation of annual programs to allow individual landowners to 
pump groundwater into the DMC for credit.   
 
6. Groundwater Banking Plan 
SLWD does not have a groundwater recharge or banking project of its own.  SLWD has 
stored water in the Kern Water Bank in the past.  
 
 

C. Other Water Supplies 
 

1. “Other” water used as part of the water supply – Describe supply 
 

SLWD has no other long-term supplies of either surface or ground water. Due to ESA 
driven water allocation reductions and drought, SLWD routinely purchases 
supplemental water on the open market. Most such purchases are for one year, 
however a few supplemental water sources are based on five year agreements.  
 
The only other source of water for SLWD is precipitation.  SLWD has assumed that  
effective precipitation is one-half of total precipitation.   
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D. Source Water Quality Monitoring Practices 
 
1. Potable Water Quality (Urban only) 
SLWD is not currently considered an Urban contractor due to the small quantity of 
urban water it supplies, but it does operates a water treatment facility supplying treated 
water to 59 homes and 5 commercial customers.  A copy of the district’s latest 
Consumer Confidence Report is included as Appendix I. 
 
 
2. Agricultural water quality concerns: Yes    No  X   
(If yes, describe) 
 
SLWD does not independently monitor surface water quality in the DMC or SLC.  Water 
quality in these canals is monitored by the SL&DMWA and the DWR and is available to 
SLWD upon request.  Agricultural and M&I use is not limited by the quality in either of 
these canals. 
 
3. Description of the agricultural water quality testing program and the role of each 

participant, including the District, in the program 
 
DWR routinely monitors water quality in the San Luis Canal at numerous points for 
TDS, EC, salinity, chlorides and numerous other constituents. The SLDMWA monitors 
water quality in the DMC at numerous locations, routinely testing TDS, EC, salinity, 
selenium boron, arsenic and mercury. See Appendix M for a comprehensive 
description of the monitoring plan.  
 
All groundwater wells participating the DMC pump-in program are analyzed at least 
once every three years for agricultural constituents. Well upstream of check 13 are 
tested for the full suite of Title 22 Drinking Water standards. See Appendix M for more 
information.  The District contracts with certified labs to collect and analyze samples. 
 
The District is a member of the West Side San Joaquin River Watershed Coalition 
pursuant to the Regional Board’s Irrigated Lands Program. Water quality samples are 
occasionally taken at four sample points in the District. EC and toxicity analysis is 
initially performed. If laboratory flora or fauna response indicates toxicity, samples are 
further analyzed for pesticides and herbicides. Flows at the Districts sampling points 
occur infrequently and only during substantial local storm events. No flows occurred in 
water year 2010/11. 
 
4. Current water quality monitoring programs for surface water by source (Agricultural 

only) 
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DWR routinely monitors water quality in the San Luis Canal at numerous points for 
TDS, EC, salinity, chlorides and numerous other constituents. The SLDMWA monitors 
water quality in the DMC at numerous locations, routinely testing TDS, EC, salinity, 
selenium boron, arsenic, mercury and other constituents.  See Appendix M Sample: 
DMC Water Quality Monitoring Results 
 
5. Current water quality monitoring programs for groundwater by source (Agricultural 

only)  See Appendix N for sample laboratory reports from wells participating in the 
DMC Groundwater Pump-in program. 
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E.   Water Uses within the District 
 

1. Agricultural 
See Water Inventory Tables, Table 5 - Crop Water Needs 
 
2. Types of irrigation systems used for each crop in current year 

Crop name Total 
Acres1 

Level 
Basin - 
acres 

Furrow  
acres 

Sprinkler   
acres 

Low 
Volume 
acres 

Multiple 
methods 

acres 

Alfalfa 1018.71 430.30 0 588.41 0 0 

Almonds 18,849.22 0 2 0 18,847.22 0 

Apples 1 0 0 0 1 0 

Apricots 301.7 0 187 18.9 95.8 0 

Asparagus 116 0 0 0 116 0 

Barley 59.3 0 0 59.3 0 0 

Beans 166.48 0 100.51 0 65.97 0 

Cherries 214.17 0 0 0 214.17 0 

Citrus 93.82 0 0 0 93.82 0 

Corn 651 0 615 36 0 0 

Cotton 2524.57 0 1541.57 393 590 0 

Flowers 58 0 0 58 0 0 

Garlic 166 0 0 166 0 0 

Grapes 225 0 0 0 225 0 

Melons 666.28 0 240.28 0 426 0 

Oats 437 0 75.8 361.2 0 0 

Olives 3 0 0 0 3 0 

Ornamental 51 0 0 20 31 0 

Pasture 6.7 0 0 6.7 0 0 

Peaches 1 0 0 0 1 0 

Pistachios 711.73 0 0 0 711.73 0 

Pluots 25 0 25 0 0 0 

Pomegranates 28.5 0 0 10 18.5 0 

Prunes 204.5 0 59.8 0 144.70 0 

Safflower 20 0 0 0 20 0 

Tomatoes 2802.37 0 0 0 2802.37 0 

Walnuts 124 0 0 0 124 0 

Wheat 1426.10 0 727.60 211.70 486.80 0 

Total 30952 0 4004.86 1929.21 25,018.08 0 

Note:  Most wheat and oats are dry farmed in SLWD. We have listed only that acreage 
which reported some irrigation. In some cases such irrigation may be only a single 
application.  
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3.   Urban use by customer type in current year 

Customer Type Number of 
Connections 

Year 2010 Use 
(AF) 

Single-family 59 50 

Multi-family   

Commercial 13 83 

Industrial 1 8 

Institutional 2 48 

Landscape Irrigation   

Wholesale 1 420 

Recycled   

Rural Residential 20 59 

Golf Course 1 131 

Stock Water 7 10 

Total 104 809 

 
The vast majority of SLWD’s M&I usage is wholesale service to SNCWD.   
 
4. Urban Wastewater Collection/Treatment Systems serving the service area 

Treatment Plant Treatment Level (1, 2, 3) AF Disposal to / uses 

San Luis Hills/Plaza 3 (Tertiary) 30 Landscaping, spray 
field & fire control 

    

 Total 30  

Total discharged to ocean and/or saline sink 0  

 
SLWD owns and operates a 75,000 gallon per day tertiary treatment wastewater facility 
(Table 9 - SLWD).  This facility has been operational since 1994 and is designed to 
serve approximately 59 homes and 5 commercial businesses (San Luis Hills/Plaza).  
The treated effluent is stored on site in a lined pond.  A minimal amount is used for 
landscape irrigation associated with the commercial users, and the balance is 
discharged as necessary to a designated spray field.  Water in the lined storage pond 
can be used for fire control. 
 
5. Groundwater recharge in current year (Table 6) 

Recharge Area Method of Recharge AF Method of Retrieval 

None  0  

    

    

 Total 0  

 
Geologic conditions preclude intentional groundwater recharge in most of SLWD. There 
is no managed groundwater recharge occurring within SLWD.   Minimal deep 
percolation infiltrates to a usable groundwater source and is considered incidental 
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groundwater recharge, while the remainder infiltrates to a saline sink or an areas that 
have no usable groundwater.   
 
6a.  Transfers and exchanges into the service area in current year – (Table 1) 

From Whom To Whom AF Use 

See Appendix J*    

    

    

 Total   
*Due to the large number of transfers in 2010, they are listed in a separate table. 

 
In nearly all year types, SLWD must transfer into the District additional supplies to meet 
water needs. Over the past 20 years increasingly diminished CVP water allocations has 
exacerbated water supply shortfall.  
 
The number of ‘internal’ transfers is dependent upon the Bureau allocation and the 
SLWD allocation policy.  Another key factor affecting the number of internal transfers is 
SLWD’s allocation policy.  For a number of years, SLWD allocated water directly to 
water users (i.e. lessees or landowners farming their own property).  Beginning in 1993, 
SLWD decided to allocate water to landowners.  Each landowner was then responsible 
for transferring some or all of the allocation to the actual water user on his/her property.  
This change was made to insure that landowners had complete control of the water 
allocation associated with their property.  This policy change greatly increased the 
number of internal transfers. 
 
Given the chronic shortfall of CVP allocations transfers out of the District are generally 
limited in number and quantity. Grower transfers out of the District are prohibited except 
for a grower transferring to lands they hold in other districts. In addition, the District has 
adopted policies further limiting transfers out of the District during low allocation years. 
 
6b.  Transfers and exchanges out of the service area in current year – (Table 6) 

From Whom To Whom AF Use 

See Appendix J*    

    

    

 Total   
Due to the large number of transfers in 2010, they are listed in a separate table. 

 
7. Wheeling, or other transactions in and out of the District boundaries – (Table 6) 
SLWD has an annual wheeling arrangement with Central California Irrigation District 
(CCID) and the Bureau for approximately 400 acre-feet of water.  Approximately 150 
acres in the DSA near the northern boundary of SLWD do not have a distribution 
system from the DMC or the SLC.  Since this property is located adjacent to CCID’s 
Outside Canal, arrangements have been made for CCID to wheel a portion of SLWD’s 
federal water supply to this property. 
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From Whom To Whom AF Use 

CCID SLWD 219 Irrigation 

    

    

 Total   

SLWD does not have any other major wheeling agreements. 
 
SLWD participates in the “Water Reallocation Agreement Among the United States, 
Santa Clara Valley Water District, and the San Luis & Delta-Mendota Water Authority”, 
executed in April of 1997.  The main purpose of the agreement is to encourage Santa 
Clara Valley Water District (SCVWD) to maximize the use of SWP and local water 
supplies and to minimize the use of CVP supplies, thereby making more CVP supplies 
available to other contractors with the SL&DMWA.  Prior to this agreement, SCVWD 
had been reluctant to minimize the use of CVP supplies since the Bureau’s M&I 
allocation formula was based, in part, on historical usage.  The agreement calls for 
certain districts within the SL&DMWA to provide the difference between 75% of 
SCVWD’s contractual supply and 75% of SCVWD’s historical usage in those water 
short years when the Bureau’s M&I allocation process would be applicable.  In return for 
this increased level of certainty, SCVWD agreed to provide 100,000 acre-feet of water, 
within a 10-year period, to those districts providing the increased certainty.  SLWD is 
one of the districts providing the increased certainty.  This agreement runs through 
2023. SCVWD has delivered their 100,000 acre-foot obligation. Signatories to this 
agreement, including SLWD, have specific reciprocal obligations if in the future certain 
M&I shortage conditions occur.  
 
8. Other uses of water 

Other Uses AF 

NONE  

  

 
 

F.  Outflow from the District (Agricultural only) 
 

Aside from runoff generated only in substantial storm events, no water flows out of 
the District except limited subsurface drainage from the drainage management area.  
These drainage flows are measured and managed by Charleston Drainage District 
(CDD). 
 
In calendar year 2010, CDD collected a total of 1,804 AF of drain water.  Of that 
amount 1,633 AF was recycled and blended to irrigate crops, while 171 AF left the 
District and was delivered to the SJRIP area or discharged to the San Joaquin River. 
The drain water is mingled with other drainage flows and there is no way to breakout 
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reused drainage verses drainage that is discharged.  A total of 14,529 acre-feet were 
discharged through the Grassland Bypass Project from the entire Grassland 
Drainage Area (including CDD) in 2010.  The current reuse capacity of the SJRIP is 
approximately 20,000 acre feet per year. 
 
The SLWD drainage area (approximately 5,200 acres) is part of a 97,000-acre 
regional drainage entity known as the Grassland Basin Drainers (GBD).  The GBD 
are formed together through an Activity Agreement under the umbrella of the 
SL&DMWA.  The GBD have entered into an agreement with the Bureau for use of a 
portion (28 miles) of the San Luis Drain to discharge subsurface drainage from these 
lands to the San Joaquin River.   
 
These subsurface drainage waters are high in salinity, boron and selenium.  The 
subsurface drain water was historically discharged northerly into Grassland Water 
District and beneficially used for wetland purposes.  In 1983 selenium was 
discovered to be detrimental to waterfowl in the wetlands areas.  In order for the 
Grassland Drainers to continue to be able to discharge drain water to the San 
Joaquin River, an alternative management program was required. 
 
In 1996 the Grassland Bypass Project was implemented to manage these subsurface 
drainage waters as they flow through the wetlands.  This resulted in the use 
agreement for the San Luis Drain.  The use agreement includes strict limits on how 
much drainage water (selenium and salt load) can be discharged to the San Joaquin 
River which subsequently were adopted by the Regional Water Quality Control Board 
into waste discharge requirements.  The GBD have implemented a multi-phased 
management program to control drainage discharges. 
 
The GBD have implemented policies to reduce and control drainage including 
limitation of tail water, selenium load allocation, a tradable selenium loads policy, and 
a monitoring program.  Lands within SLWD have installed improved on-farm water 
application equipment through State Revolving Fund (SRF) loans and have also 
installed a drain water recycling system in order to limit drainage discharge and 
conserve water supplies. 
 
Further information on regional drainage issues can be found in the Westside 
Regional Drainage Plan in Appendix L.  Additional information regarding long-term 
management within the Grassland Drainage Area can be found in the “Long-Term 
Drainage Management Plan for the Grassland Drainage Area”, dated September 30, 
1998 and as updated July 1, 1999.  In addition, an annual report is prepared for the 
Grassland Bypass Project.  Copies of these documents are available upon request. 
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1. Surface and subsurface drain/outflow (Calendar Year 2010) 
 

Outflow 
point 

Location 
description 

AF 
Type of 

measurement 
Accuracy 

(%) 
% of total 
outflow 

Acres 
drained 

SLWD 
Drainage 
Area  

 
See Appendix B 

 
171 

 
Propeller Meters 

 
+/-6% 

 
100% 

 
5,194 

 
 
 

Outflow 
point 

Where the outflow goes (drain, river or other 
location) 

Type Reuse (if known) 

SLWD 
Drainage 
Area 

Used on the San Joaquin River Improvement Project 
(SJRIP) 

Irrigation  

 
 
Drainwater leaving the District is either reused on the SJRIP or discharged through the 
Grassland Bypass Project to the San Luis Drain.  All drain water is measured by 
propeller meter at three pump stations.  The drain water is mingled with other drainage 
flows and there is no way to breakout reused drainage verses drainage that is 
discharged.  A total of 14,529 acre feet were discharged through the Grassland Bypass 
Project from the entire Grassland Drainage Area (including CDD) in 2010.  The current 
reuse capacity of the SJRIP is approximately 20,000 acre feet per year. 
 
Beginning in 2007, CDD began implementing an aggressive recycling program that 
recirculates the majority of the produced drain water back into the irrigation system to 
reduce the overall drainage production. 
 
Additional details on the regional drainage plan are provided in Appendix L. 
 
2. Description of the Outflow (surface and subsurface) water quality testing program 

and the role of each participant in the program 
  
The District does not test the quality of outflow water. However, the Grassland Bypass 
Project does test water quality for subsurface drainage. 

 
3. Outflow (surface drainage & spill) Quality Testing Program  
 

Analyses 
Performed 

Frequency 
Concentration 

Range 
Average Reuse Limitation? 

Selenium bi-weekly 0.03 mg/L to 0.13 
mg/L 

.07 mg/L selected 
crops/blending 

Boron Bi-weekly 3.0 mg/L to 8.5 
mg/L 

4.9 mg/L selected 
crops/blending 

  3000 µs/cm to  ~4300 µs/cm selected 
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6600 µs/cm crops/blending 

 
Water quality analyses are typically performed bi-weekly, as grab samples at the 
discharge point.  EC reading are taken daily, Monday through Friday (holidays 
excepted). 
 
Laboratory analyses are performed for selenium and boron.  Field measurements for 
EC are performed using a calibrated field EC meter. Concentrations vary widely 
throughout the month and year.  Approximate ranges by constituent are summarized 
above. 
 
4. Provide a brief discussion of the District’s involvement in Central Valley Regional 
Water Quality Control Board programs or requirements for remediating or monitoring 
any contaminants that would significantly degrade water quality in the receiving surface 
waters. 
 

Districts included in the drainage problem area, as identified in “A Management 
Plan for Agricultural Subsurface Drainage and Related Problems on the Westside 
San Joaquin Valley (September 1990),” should also complete Water Inventory 
Table 7 and Addendum C (include in plan as Attachment J) 

 
 

The District is not responsible for groundwater remediation or contaminant plume 
management, and therefore they are not involved directly in any Central Valley Regional 
Water Quality Control Board programs.  Those responsibilities are assigned to other 
agencies such as cities, counties, the USEPA or California Department of Toxic 
Substances Control.  SLWD tries to stay informed of contaminant plumes and their 
management and remediation within District boundaries.  SLWD also takes practical 
measures to prevent groundwater quality degradation. 

 
The District conforms to requirements of the Regional Board’s Irrigated Lands 
Regulatory program by way of its membership in West Side Water Quality Coalition, 
support for which is funded by an assessment voluntarily imposed on of each irrigated 
acre in the District.  The District promotes the application of best management practices 
to improve the quality of run-off during major storm events.  
 

 
G. Water Accounting (Inventory) 
 
Go To Chapter 5 for Agricultural Water Inventory Tables and Instructions.  
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Section III: Best Management Practices (BMPs) for 
Agricultural Contractors 
 

A. Critical Agricultural BMPs 
 
1. Measure the volume of water delivered by the district to each turnout with devices 

that are operated and maintained to a reasonable degree of accuracy, under most 
conditions, to +/- 6% 

 
a. Number of active delivery points (turnouts and connections) 2123  

b. Number of delivery points serving more than one farm  14  

c. Number of measured delivery points (meters and measurement devices) 228 

d. Percentage of delivered water that was measured at a delivery point 

 100%  

e. Total number of delivery points not billed by quantity  0  

f. Delivery point measurement device table  

Measurement 
Type 

Number Accuracy 
(+/- %) 

Reading 
Frequency 

(Days) 

Calibration 
Frequency 
(Months) 

Maintenance 
Frequency 
(Months) 

Orifices      

Propeller meter 2281 +/-6% See Below 60 annually 

Weirs    60  

Flumes    60  

Venturi 72 +/- 6%  60  

Metered gates    60  

Acoustic doppler    60  

Other (define)    60  

Total 325     

1.Includes 53 meters maintained and calibrated by SLDMWA and DWR 
2.Owned, maintained and calibrated by DWR 
3 Excludes inactive services which have been blind flanged 

 
One hundred percent (100%) of the water deliveries within SLWD are metered.  
Deliveries through turnouts serving the DSA and through SLWD turnouts are metered 
with volumetric propeller meters. All pumping plants are equipped with venturi-type 
differential pressure flow meters.  Meters on the DMC and SLC are maintained and 
calibrated by the SL&DMWA and the DWR, respectively.  The meters for turnouts on 
SLWD’s distribution system are maintained and calibrated by SLWD.  Every SLWD 
meter is inspected and maintained annually.  Historically calibration has been performed 
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when determined necessary by SLWD or when requested by a water user.  All meters 
purchased by SLWD are accurate to within two percent. 
 
Meter readers routinely time the flow in District meters to confirm totalizer accuracy. The 
District has historically performed formal calibration tests of meters only on an “as 
needed” basis, only when discrepancies are noted. SLWD has not historically 
maintained calibration records for each meter. SLWD plans to enhance its meter 
calibration program such that all meters will be calibrated at least once every 5 years. 
Such calibration will be performed in compliance with all applicable requirements, 
records of which will be maintained for inspection. It is anticipated that this program will 
be initiated prior to 2014. 
 
The SL&DMWA and DWR read meters weekly to semi-weekly.  SLWD meters within 
IDs 1 and 2 are read daily, and ID 3 meters are read weekly. 
 
There are approximately 125 water users within SLWD.  Fourteen metered turnouts 
serve more than one customer.  At these fourteen locations, in addition to the master 
meter, additional in-line propeller meters have been installed on each point of use. 
These sub-meters are on located on private property, are owned and maintained by the 
water users and are used to allocate by user the total amount measured at each master 
meter. At all times the amount of water allocated to the sub meters equals the total 
recorded on the District’s meter.  
 
The San Luis and Delta Mendota Water Authority calibrate 27 meters on the DMC, 
pursuant to a maintenance and measurement program approved by USBR.  DWR 
reads, maintains and calibrates 33 meters on the San Luis Canal. 

 
2. Designate a water conservation coordinator to develop and implement the Plan and 

develop progress reports 
 
Name:  Martin McIntyre  Title: District Manager   

Address: PO Box 2135, Los Banos, CA 93635  

Telephone:  (209) 826-4043  E-mail:  martin.m3653@sbcglobal.net   

 
Martin McIntyre, the District Manager, is the designated Conservation Coordinator.  He 
coordinated all District activities and goals discussed in the Water Management Plan 
and communicated with the USBR.  Specifically, the Conservation Coordinator assisted 
with planning new facilities, attending regular Board meetings, and implementing Best 
Management Practices.  All these tasks further the goals and objectives in the USBR 
Best Management Practices Guidelines.  Martin McIntyre is currently designated to 
continue his role as the Conservation Coordinator.  His responsibilities will include 
management and on-going evaluation of BMPs, identifying new water conservation and 
water management programs, maintaining records on BMPs including water supply 
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statistics and expenditures, and preparing annual and five-year updates to the Water 
Management Plan.  
 
 
 
3. Provide or support the availability of water management services to water users 
 See Attachment 2, Notices of District Education Programs and Services Available to 

Customers.  
 
The District maintains an extensive library of educational materials available upon 
request. Brochures and other literature are also made available for general distribution 
to interested parties.  
 
The District holds a minimum of two workshops per year which all landowners and 
growers are strongly encouraged to attend. Participants are informed of evolving water 
management services and practices. Subjects typically include good water 
management practices and BMPs for nutrient, pesticide and herbicide management.  
 
During the past five years, the District has not consistently maintained records of 
distributed information. During the term of this 2012 WMP the District will enhance this 
effort.   
 

a. On-Farm Evaluations 
 

1) On farm irrigation and drainage system evaluations using a mobile lab type 
assessment during the past five yeas:  

 Total in 
district 

# surveyed 
last year 

# surveyed 
in current 

year 

# projected 
for next year 

# projected 
2nd yr in 
future 

Irrigated acres      

Number of 
farms 

0 0 0 0 0 

 
Mobile Lab services were first made available to SLWD customers in 1986.  Since then 
they have been offered through several funding sources including SLWD, Los Banos 
Resource Conservation District, San Joaquin Valley Drainage Program, USDA 
Agricultural Research Service Water Management Unit, SL&DMWA, USBR and the  
Irrigation Training and Research Center at California Polytechnic University, San Luis 
Obispo.  No agencies or organizations are offering free or subsidized evaluations. 
During the past five years, no on-farm evaluations have been offered by SLWD.  
However SLWD continues to encourage the use of on-farm irrigation evaluations.   
 
Given rapidly increased water costs and diminished supplies, SLWD growers have 
become keenly aware of the need for on farm efficiency.  Given the soaring cost of 
water and limited availability’ many if not most growers rely on irrigation consultants or 
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trained farm staff for on-farm evaluations. SLWD will commence annual surveys of on 
farm evaluations included, who and how they are being performed. The District will 
promote and/or sponsor mobile lab services to the extent appropriate given survey 
results. Growers will be notified of such services by e mail, phone and newsletter.  
 
 

2) Timely field and crop-specific water delivery information to the water user 
 
All SLWD delivery points are metered and totalized allowing customers to read meters 
serving their property as frequently as desired.  The District also provides customers 
with documented monthly water use statements detailing water use by turnout within ten 
(10) days after the end of the month following delivery. SLWD routinely provides reports 
detailing all activity on a customer’s water account (allocations, transfers, usage, etc.) 
along with actual deliveries through each turnout.  The delivery report will also include 
deliveries to each field if a customer has chosen to supply field information.  These 
reports are mailed to all customers at least monthly, and are provided at any time upon 
request by phone, e mail or fax. 
 

 
b. Real-time and normal irrigation scheduling and crop ET 
information 
 
Due to the high cost of water, most growers are keenly aware that irrigation efficiency is 
critical. In SLWD most growers employ irrigation consultants or have on staff experts.  A 
spot phone survey revealed that daily and weekly ET data and is typically accessed 
from CIMIS, Westlands Water District web site and daily reports broadcast on KMJ 
radio.  
 
Ground truthing by soil probing and crop observation is also critical to optimizing 
irrigation schedules and crop coefficients. Soil moisture data is collected by hand 
boring, soil probe and increasingly by permanent probes which transmit real time soil 
moisture data.  Private systems installed by larger growers in San Luis Water District 
have telemetered weather stations transmitting real time ET and other data from their 
dedicated weather stations. Several companies provide such instrumentation and 
routinely market such products to SLWD growers.  
 
Although it is believed that growers throughout SLWD are aware of how to access this 
information, the District will periodically remind customers by e mail, newsletter and at 
grower workshops. 

 
c. Surface, ground, and drainage water quantity and quality data 
provided to water users 
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SLWD does not independently monitor surface, ground or drainage water quality.  
Water quality data for the DMC and the SLC, which are the sole sources of SLWD’s 
water supply, are available from the Bureau, DWR, and/or the SL&DMWA upon 
request.  SLWD has informed customers of the availability of this information, and will 
continue to do so in the future by way of e mail and newsletter. 
 
As mentioned previously in this Plan, SLWD does not own or operate any ground water 
wells.  Private wells are used as a sole or supplemental source in only a small portion of 
SLWD.  In those years where certain wells are allowed to discharge into the DMC, the 
SL&DMWA conducts a thorough monitoring and management program regarding water 
quality. 
 
An extensive drain water quantity and quality monitoring program is conducted within 
the drainage area as part of the Grasslands Bypass Project (Attachment 1). 
 
 

d. Agricultural water management educational programs and 
materials for farmers, staff, and the public 

 
In the past, the Irrigation Technology Research Center (ITRC) at California Polytechnic 
State University at San Luis Obispo (Cal Poly) has offered several services that could 
benefit SLWD. Similar programs may be available from the Center for Irrigation 
Technology at CSU Fresno (CIT).    In 2012, SLWD will contact ITRC about the 
availability of these programs. 
 
SLWD is a member of the West Side Water Quality Coalition (West Side Coalition) 
pursuant to the Irrigated Lands Program. In conjunction with the Coaltion for 
Urban/Rural Environmental Stewardship the District sponsored a grower workshop on 
BMPs for protecting water supplies from pesticide/herbicide contamination.   
During the term of this Water Management Plan, the District will sponsor workshops and 
educational materials summarized below: 

 

Program Co-Funders (If Any) Yearly Targets 

Distribution of Educational 
Materials Focused on Water 
Quality Protection and 
Irrigation Efficiency 

Unknown 4 Distributions to 
all growers 

Workshops BMPs for 
Pesticide/Herbicide 
Management 

Unknown 2 per year with 
minimum of 20 
participants 

Irrigation Efficiency 
Workshops 

Unknown 2 per year with 
minimum of 20 
participants 
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See Attachment 2 for samples of provided materials and notices 
 

 
e. Other 
 
None 
 
 
4. Pricing structure - based at least in part on quantity delivered 
 
SLWD’s water pricing structure is based almost entirely on volumetric delivery charges.  
With the exception of a $4.70 per acre standby charge, all of the District’s water charges 
(which exceed an average of $175 per acre-foot) are quantity based. All water related 
costs are collected based on the volume of water delivered (see Appendix G).  The 
District pricing structure also includes several incentive pricing policies that are 
discussed in Section 3.B.4 – Incentive Pricing.  Refer to Appendix E for tables showing 
the District’s water rates. 
 
5. Evaluate and improve efficiencies of district pumps 
 
At least once every 2 years, District staff compares pump output against rated and 
historic capacity. Underperforming pumps are refurbished. The Center for Irrigation 
Technology located at California State University, Fresno anticipates an expanded 
program of pump efficiency evaluations will be available in the coming two years. It is 
anticipated that the program will be funded by Pacific Gas and Electric. Currently this 
program is available only for well pumps. The District is eager to engage these services 
to evaluate overall pumping plant efficiencies.  
 
 

 Total in 
district 

# surveyed 
last year 

# surveyed 
in current 

year 

# projected 
for next year 

Wells 0    

Lift pumps 60 35 25  30 
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B. Exemptible BMPs for Agricultural Contractors 
(See Planner, Chapter 2, Addendum B for examples of exemptible conditions) 
 
1. Facilitate alternative land use 

Drainage Characteristic Acreage Potential Alternate Uses 

High water table (<5 
feet) 

0 
None identified by SLWD 

Poor drainage 5,200 Solar Development, Dry Land Farming, 
Habitat 

Groundwater Selenium 
concentration > 50 ppb 

 To be determined by Charleston Drainage 
District, See Attachment 1 

Lower productivity 15,000-
18,000 

Dry-land farming, urban development, 
energy projects, grazing and/or habitat 

 
A generalized description of the Districts 64,502 acres can be approximated as follows: 
 

Ownership Acreage Uses 

Private 31,000 irrigated agriculture 

Private 4,000 Intermittent dry farming 

Private 23,535 frequently fallowed, grazing, habitat, roads, 
easements, future M&I 

Private 450 M&I, Rural Residential 

USA 5,347 CVP project facilities, habitat, parks 

State 170 habitat, highway corridors 

 
Approximately 15,000-18,000 acres of the District is generally lower producing due to 
soil type and/or micro climate. Over time, it has been increasingly difficult for these 
lands to support the relentlessly increasing cost of water and production. They will likely 
remain permanently fallowed and their water supply transferred to more productive 
lands. Additional lands are periodically fallowed due to increasingly frequent water 
supply shortages. In low allocation years, many row crops are abandoned and water 
supplies moved to permanent crops.  
 
The District exercised a “Multi-Year” Lease Program, where-by landowners transfer 
their water rights to the District for either three or five years in return for an annual 
payment of $40 per acre.  The result was a guaranteed annual income per acre to 
participating landowners, regardless of the Bureau allocation, without the obligation to 
pay for their water allocation.  In turn this water is made available to higher value crops. 
This program continued through the 2010 and is likely to continue into the future.  The 
requirements of the program are explained in Rule No. 7 in the Rule and Regulations 
(Appendix D). 
 
Less than 50% of the District is currently irrigated. Due to reduced water supply 
allocations and the shift towards higher valued permanent crops some lands will no 
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longer be used for farming purposes.  While some landowners are currently fallowing 
land on an annual basis to use the water allocation on permanent crops, very little water 
has been permanently stripped from farmland for these other uses.  The SLWD Board 
of Directors has developed policies and procedures to facilitate and manage this shift in 
land and water use (See Rule No. 7.D. in Appendix D). 
 
The Record of Decision for USBR’s San Luis Drainage Feature Re-evaluation, identifies 
land retirement as a suitable alternative to the provision of drainage service.  Out of the 
5,200 acres in SLWD determined to be “drainage impaired”, the District has secured a 
permanent, recorded, non-irrigation covenant from a landowner who has proposed the 
development of a solar energy project on these lands. The remaining 4,200 acres of  
SLWD lands with a subsurface drainage problem will be retired, converted to alternative 
land uses, or provided drainage service .  See Attachment 1 for details. 
 
 
2. Facilitate use of available recycled urban wastewater 

Sources of Recycled Urban Waste 
Water 

AF/Y Available AF/Y Currently 
Used in District 

San Luis Hills/Plaza Treatment Facility 
(2010) 

                 28                  4* 

   

*Treated water in the lined reservoir is used for fire control, and landscape irrigation 
as needed 

 
The only available source of recycled water is from SLWD’s wastewater treatment 
facility.  As mentioned previously in this Plan, only a minor amount of development is 
served by this facility, and the annual production of treated wastewater is only 28 acre-
feet (2010).  A portion of this total is required to remain in a lined reservoir for fire 
suppression purposes, and as much as possible is used for landscape needs 
associated with the businesses served by the facility.  Any remaining amount is 
discharged to a designated spray field. No other uses are cost effective. No crop 
irrigation occurs within two miles of the treatment facility.  
 
The District may eventually have a significant amount of treated wastewater available 
for recycling or reuse.  This will occur if several planned developments in the District are 
constructed.  Plans for the use of this water are currently being reviewed and 
developed.  It appears that the wastewater may be recycled for use on nearby farms.  
The timeline for completion of these developments is unknown, but will likely be delayed 
until the real estate market rebounds and south of Delta water supply reliability is 
restored.  
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3. Facilitate the financing of capital improvements for on-farm irrigation systems 

Program Description 

State Revolving Fund Loan Program Loans to growers 

  

  

 
Currently, SLWD administers a State Revolving Fund loan program to assist local 
growers with irrigation efficiency enhancements.  SLWD believes that all growers are 
currently aware of the program.  SLWD will continue to promote the State Revolving 
Fund loan program and on-farm irrigation improvements through bill inserts and other 
media. 
 
In 2013, SLWD will research opportunities with the Agricultural Water Enhancement 
Program (AWEP) for funding on-farm improvements for SLWD growers.  The 
Agricultural Water Enhancement Program (AWEP) is a voluntary conservation initiative 
that provides financial and technical assistance to agricultural producers to implement 
agricultural water enhancement activities on agricultural land for the purposes of 
conserving surface and ground water and improving water quality. AWEP is funded by 
the Natural Resources Conservation Service (NRCS).  
 
The SLWD will also remain cognizant of other funding opportunities for on-farm 
irrigation systems and will notify growers via bill inserts. 
 
 
4. Incentive pricing 
Describe incentive rate structure and purpose. 
 

Structure of incentive pricing Related goal 

Formal District Clearing House For 
Internal Water Trades 

Encourages more efficient water use at 
the farm level 

Bilateral Farm Trades  Encourages more efficient water use at 
the farm level  

High unit water cost Encourages more efficient water use at 
the farm level 

  
The Bureau’s Incentive Pricing handbook, dated June 1998, identified six examples of 
programs that meet the requirement of the incentive pricing BMP.  SLWD has 
implemented three of these examples to encourage more efficient water use at the farm 
level.  Following is a description of each of these programs: 
 
Formal District Clearing House For Internal Water Trades – As previously explained, 
internal water transfers are used extensively by water users within SLWD.  All internal 
transfers are administered by the District.  The District maintains a specific water 
account for each water user that details the various categories of water available to the 
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user and the transactions specific to each category (i.e. allocations, usage, transfer in or 
out, etc.).  Written transfer agreements are required to transfer water from one user to 
another.  Any financial arrangements between the buyer and seller are handled outside 
of the District transfer process.  Water users are provided summaries, at least monthly, 
that detail all transactions, including transfers, to their water account. 
 
In addition to internal transfers, SLWD allows landowners the opportunity to transfer 
some or all of their allocated supply to the District (Multi-Year Lease Program) in return 
for financial compensation.  This water is then combined with other water acquired by 
the District and sold to water users within the District that request additional water 
supplies. 
 
Bilateral Farm Trades – Because SLWD is chronically short water supply growers may 
only transfer water out of the District if they are transferring to land they own or lease in 
another district. Such transfers require the water user to execute a written transfer 
agreement with the District and the District to execute a formal transfer agreement, 
requiring Bureau approval, with the receiving district.  SLWD does not charge any type 
of transfer fee but does collect district administrative and O&M charges that would have 
been applicable had the transferred water been delivered within the District. 
 
High Volumetric Pricing – In order to qualify as an acceptable program, the Bureau’s 
Incentive Pricing handbook requires that the district’s water supply is less than ET and 
the average on-farm efficiency is greater than 80% or that the district’s volumetric rates 
are higher than $75 per acre-foot.  The first of these conditions is met.  Section 2 of this 
Plan documented the water supplies available to the District and the ET of the various 
crops grown within the District.  SLWD’s water supply is clearly less than ET, especially 
since the implementation of Endangered Species Act driven pumping constraints in the 
Delta. Current long-term average supply is estimated to be 35-45% for federal 
contractors south of the Delta.  Most importantly, the District’s volumetric rates average 
over $175 per acre-foot, providing a costly but very effective incentive to conserve. 
 
5. a) Line or pipe ditches and canals 
 
SLWD’s current distribution system consists of 52 miles of pipelines, 14.3 miles of lined 
canals, and 3.2 miles of unlined canals.  Consequently, over 95% of the District’s water 
delivery system is either pipeline or lined canal.   
 
In 2009, SLWD applied for and received a CALFED Water Use Efficiency Grant to 
install HDPE lining in 3.2 miles of unlined canal.  The District ultimately decided not to 
accept the grant because this section of canal is prone to periodic over-topping during 
major storm events. It was determined to be impractical to clean HDPE lined canals.  
 

Canal/Lateral 
(Reach) 

Type of 
Improvement 

Number of 
Miles in 
Reach 

Estimated 
Seepage 

(AF/Y) 

Accomplished/ 
Planned Date 
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 b) Construct/line regulatory reservoirs 

Reservoir Name Location Describe improved operational flexibility and AF 
savings 

No additional 
regulation 
reservoirs are 
needed or planned 

  

   

 
6. Increase flexibility in water ordering by, and delivery to, water users 
Copies of a sample water bill, annual water application, and water transfer form are 
included in Appendix F. 
 
SLWD requires 24-hour notice for any change in a water delivery (i.e. order, adjustment, 
or cancellation).  The 24-hour requirement is a result of SLWD’s need to provide 24-
hour notice of water deliveries to the DWR and the SL&DMWA.  SLWD often accepts 
water delivery changes from water users on less than 24-hour notice as long as the 
changes will not adversely impact operations of the DMC or SLC. 
 
 
7. Construct and operate District spill and tailwater recovery systems 
 
Terminal reservoirs are located at the end of the Relift and Third Lift Canals, and each 
has pump-back facilities to return any operational spills to the canal.  Due to the 
installation of flow control gates on the Relift Canal, virtually no water spills into the 
reservoir located at the end of this canal.  This reservoir is only used for emergency spill 
situations.  Improvements have also been made to the Third Lift Canal.  As a result, 
virtually no water spills into the reservoir located at the end of this canal.  If spills occur, 
the water is pumped back into the canal for delivery. 
 
No operational spills occur from the pipeline distribution systems within SLWD. 
 

NONE     
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Distribution System Lateral  Annual Spill  
(AF/Y) 

Quantity 
Recovered and 
reused (AF/Y) 

SLWD has 8 spill recovery reservoirs.  These are 
rarely used due to automation improvements made 
to the irrigation system.  Any water spilled, is 
returned to the irrigation system. 

0 

 

Total 0  

 
In theory, irrigation water could flow into Little Panoche Creek or Los Banos Creek.  
However, SLWD’s Rule No. 18 (Appendix D) prohibits the discharge of tail water into 
district facilities.  All tail water must be kept on-farm.  (Note: Rule 18 was modified in 
2005 to specifically prohibit any discharge of water to other lands or natural stream 
channels.) 
 
Acres where tail water does drain into distribution system: None 
 
Annual tail water collected (AF/Y): None 
 
Acres where tail water is currently lost: None 
 
Estimated potential additional tail water recovery (AF/Y): None 
(Measure within 3 years.) 
 

Drainage System Lateral Annual 
Drainage 

Outflow (AF/Y) 

Quantity 
Recovered 
and reused 

(AF/Y) 

Total 171 .153* 

*Estimated quantity reused by the San Joaquin River Improvement Project as discussed 
in Section F 
 
8. Plan to measure outflow.  
No water is known to flow out of the district except for approximately 171 AF of drain 
water (2010) monitored and measured at three locations by Charleston Drainage 
District.  Rule 18 of the District Rules and Regulations prohibits the discharge of such 
water from landowner’s parcels.  The California Regional Water Quality Control Board 
Irrigated Lands Monitoring Program monitors water quality of storm water run-off at four 
locations. Storm water flow is intermittent, occurring only during major local storm 
events. 
 

Total # of outflow (surface) locations/points          0  

Total # of outflow (subsurface) locations/points     3                              

Total # of measured outflow points   3 
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Percentage of total outflow (volume) measured during report year    100%  
 

Identify locations, prioritize, determine best measurement method/cost, submit 
funding proposal 

Location & Priority Estimated cost (in $1,000s) 

Year 1  Year 2 Year 3 Year 4 Year 5 

None 0 0 0 0 0 

 
9. Optimize conjunctive use of surface and groundwater 
Describe the potential for increasing conjunctive use of surface and groundwater. 
 

In recent years, SLWD has had limited water supplies due to Delta pumping restrictions, 
and therefore has had little to no water that could be stored in a groundwater bank.  
Therefore, SLWD does not own or participate in groundwater recharge or banking 
projects. Groundwater resources and banking opportunities are extremely limited within 
the District’s boundaries. The District has investigated the feasibility of banking water 
outside the District. Return water costs in excess of $400 an acre foot and limited return 
capacity in very dry years has so far rendered such programs infeasible. 
 
The District is collaborating with several other Districts to enhance groundwater 
recharge in the Los Banos Creek drainage area. Planning and environmental work is 
under way.  
 
SLWD has participated with the SL&DMWA and other neighboring districts in the 
approval and implementation of annual programs to allow individual landowners to 
pump groundwater into the DMC for credit.   
 
One District Landowner, Meyers Family Farms, has developed private groundwater 
banking facilities located outside SLWD.  A primary purpose of the facilities is to provide 
a more secure water supply for the individual’s orchards located within SLWD.  The 
District assists by facilitating the water exchange with USBR so banked water can be 
returned to the District. 
 
 
10.   Automate distribution and/or drainage system structures 
Identify locations where automation would increase delivery flexibility and reduce spill 
and losses. Describe program to achieve these benefits and estimate the annual water 
savings. 
 
The entire SLWD irrigation system is automated.  No additional improvements are 
planned or needed at this time. 
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11.  Facilitate or promote water customer pump testing and evaluation 
See Attachment 2, Notices of District Education Programs and Services Available to 
Customers 
 
Benefits from pump efficiency testing include identifying older, inefficient wells that need 
repair or replacing, and identifying the most efficient wells to use first during 
groundwater pumping.  This can ultimately lead to energy and cost savings.   
 
In the past pump efficiency testing was performed by the SL&DMWA, but this program 
is no longer active.  Pacific Gas & Electric currently offers well pump testing.  The 
program is administered through CSU Fresno.  The program offers $200 for testing 
each deep wells (> 50 horsepower).  This would cover part of the cost for a pump test.  
SLWD will promote this program through e mails, verbal communication and bill inserts.  
The bill inserts will also promote the overall benefits of pump testing.   
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12.  Mapping  
 
The District has GIS maps of their distribution system and drainage system.  Soils data 
is available from NRCS soils maps.  The District does not own any wells and therefore 
does not maintain maps of groundwater information. The District also has no natural or 
cultural resources.    Appendix B includes copies of location and facility maps.  Future 
work will be limited to updating maps with new information. 
 
 

GIS maps  
 

Estimated cost (in $1,000s) 

2012 2013 2014 2015 2016 

Layer 1 – Distribution system 0.2 2.5 0.5 0.5 2.5 

Layer 2 – Drainage system      

Suggested layers:      

Layer 3 – Groundwater 
information 

     

Layer 4 – Soils map      

Layer 5 – Natural & cultural 
resources 

     

Layer 6 – Problem areas      
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C. Provide a 3-Year Budget for Implementing BMPs 
 
1. Amount actually spent during current year. 
 
SLWD does not track costs specifically related to water management for the BMPs.  
The costs below are estimates.  Enhancement of the District’s meter calibration 
program is estimated to cost $30,000-$40,000 per year. 
 

Year  2013 or Year 1 Actual Expenditure 
BMP # BMP Name (not including staff time) Staff Hours 

A 1 Measurement $30,000 100 
   2 Conservation staff $0 40 
  3 On-farm evaluation /water delivery info $1,000 25 
  Irrigation Scheduling $500 20 
  Water quality $2,500 10 
  Agricultural Education Program $2,500 20 
  4 Quantity pricing $0 20 
 5 Contractor’s pumps $10,000 40 
 
B 1 Alternative land use $0 20 
 2 Urban recycled water use $0 40 
  3 Financing of on-farm improvements $0 50 
 4 Incentive pricing $0 40 
  5 Line or pipe canals/install reservoirs $0 60 
 6 Increase delivery flexibility $0 20 
   7 District spill/tailwater recovery systems $0 10 
 8 Measure outflow $0 0 
  9  Optimize conjunctive use $0 0 
  10  Automate canal structures $0 20 
 11  Customer pump testing $500 25 
 12 Mapping $2,500 40 
 Total $49,500 600 
Hours and costs are estimated. 

 
2. Projected budget summary for the next year. 

Year  2014 or Year 2 Budgeted Expenditure 
BMP # BMP Name (not including staff time) Staff Hours 

A 1 Measurement $30,000 80 
   2 Conservation staff $0 40 
  3 On-farm evaluation /water delivery info $1,000 25 
  Irrigation Scheduling $500 20 
  Water quality $2,500 10 
  Agricultural Education Program $2,500 20 
  4 Quantity pricing $0 20 
 5 Contractor’s pumps $10,000 40 
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B 1 Alternative land use $0 20 
 2 Urban recycled water use $0 40 
  3 Financing of on-farm improvements $0 50 
 4 Incentive pricing $0 40 
  5 Line or pipe canals/install reservoirs $0 60 
 6 Increase delivery flexibility $0 20 
   7 District spill/tailwater recovery systems $0 10 
 8 Measure outflow $0 0 
  9  Optimize conjunctive use $0 0 
  10  Automate canal structures $0 20 
 11  Customer pump testing $500 25 
 12 Mapping $500 20 
 Total $47,500 540 
Hours and costs are estimated. 

 
3. Projected budget summary for 3rd year. 

Year  2015 or Year 3 Budgeted Expenditure 
BMP # BMP Name (not including staff time) Staff Hours 

A 1 Measurement $30,000 80 
   2 Conservation staff $0 40 
  3 On-farm evaluation /water delivery info $1,000 25 
  Irrigation Scheduling $500 20 
  Water quality $2,500 10 
  Agricultural Education Program $2,500 20 
  4 Quantity pricing $0 20 
 5 Contractor’s pumps $10,000 40 
 
B 1 Alternative land use $0 20 
 2 Urban recycled water use $0 40 
  3 Financing of on-farm improvements $0 50 
 4 Incentive pricing $0 40 
  5 Line or pipe canals/install reservoirs $0 60 
 6 Increase delivery flexibility $0 20 
   7 District spill/tailwater recovery systems $0 10 
 8 Measure outflow $0 0 
  9  Optimize conjunctive use $0 0 
  10  Automate canal structures $0 20 
 11  Customer pump testing $500 25 
 12 Mapping $500 20 
 Total $47,500 560 
Hours and costs are estimated. 
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Section  IV: Best Management Practices for Urban 

Contractors  
 
At this time, SLWD does not have 3,000 or more urban connections and therefore is not 
an Urban Contractor.  When and if SLWD is considered an Urban Contractor, the Urban 
BMPs will be considered and, where appropriate, implemented. 
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Section V:  District Water Inventory Tables 
 

The District Water Inventory Tables are included in Appendix G. 
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SAN LUIS WATER DISTRICT

SUMMARY OF SUPPLEMENTAL/TRANSFER WATER RATES

2010 WATER YEAR

Description

Direct Direct I.D. I.D. I.D.

Service Service No. 1 No. 2 No. 3

DMC SLC

 Water Charges $311.00 $311.00 $311.00 $311.00 $311.00

Authority Conveyance $11.43 $38.99 $40.71 $40.71 $40.71

 Administrative Charge $11.00 $11.00 $11.00 $11.00 $11.00

 O&M Charge $13.00 $25.00

 Depreciation Charge $1.00 $1.00 $1.00

 1996 COP Charge $3.90

Trinity PUD

$333.43 $360.99 $380.61 $388.71 $363.71

*Rate Depends on if delivery is above or below Dos Amigos 231.00%

Cost ($/ac-ft)



SAN LUIS WATER DISTRICT

SUMMARY OF AGRICULTURAL WATER RATES

2010 WATER YEAR

Description

Direct Direct I.D. I.D. I.D.

Service Service No. 1 No. 2 No. 3

DMC SLC

 Water Charges

   Bureau Water Cost $41.50 $92.60 $92.60 $92.60 $92.60

   Bureau Restoration Charge $9.25 $9.25 $9.25 $9.25 $9.25

   CA SWRCB Permit Fees $0.00 $0.00 $0.00 $0.00 $0.00

 Administrative Charge $11.00 $11.00 $11.00 $11.00 $11.00

 O&M Charge $13.00 $25.00

 Depreciation Charge $1.00 $1.00 $1.00

 1996 COP Charge $3.90

Trinity PUD $0.11 $0.11 $0.11 $0.11 $0.11

Total Proposed Budget FY 2011 $61.86 $112.96 $130.86 $138.96 $113.96

Total Adopted Budget  2010 $59.07 $100.07 $119.58 $126.07 $101.07

% Increase Proposed Budget 4.72% 12.88% 9.43% 10.22% 12.75%

Cost ($/ac-ft)

This is a summary of rates for water allocated by the District.  Other water (DMC well water, 

transfers in, etc.) may have different and/or additional rates.



SAN LUIS WATER DISTRICT

SUMMARY OF M&I (UNTREATED) WATER RATES

2010 WATER YEAR

Description Cost ($/ac-ft)

Direct Direct I.D. I.D. I.D.

Service Service No. 1 No. 2 No. 3

DMC SLC

 Water Charges

   Bureau Water Cost $26.50 $49.60 $49.60 $49.60 $49.60

   Bureau Restoration Charge $18.25 $18.25 $18.25 $18.25 $18.25

   CA SWRCB Permit Fees $0.00 $0.00 $0.00 $0.00 $0.00

 Administrative Charge $40.00 $40.00 $40.00 $40.00 $40.00

 O&M Charge $13.00 $25.00 $0.00

 Depreciation Charge $1.00 $1.00 $1.00

 1996 COP Charge $3.90

Trinity PUD $0.11 $0.11 $0.11 $0.11 $0.11

Total Proposed Budget FY 2011 $84.86 $107.96 $125.86 $133.96 $108.96

Total Adopted Budget  2010 $86.57 $104.82 $124.33 $130.82 $105.82

% Increase Proposed Budget -1.98% 3.00% 1.23% 2.40% 2.97%

This is a summary of rates for untreated M&I water.  Treated M&I water may have different and/or 

additional rates.



Item Description Cost ($/100 cf) Cost ($/ac-ft)

 Water Charges

1    Bureau Water Cost $0.114 $49.60

2    CA SWRCB Permit Fees $0.000 $0.00

3  Bureau Restoration Charge $0.042 $18.25

4  Administration $0.092 $40.00

5  Standby Charge $0.009 $4.10

6  I.D. No. 3 O&M $0.040 $17.46

7  I.D. No. 3 Assessments $0.030 $13.09

8  Depreciation Charge $0.002 $1.00

9 Trinity PUD $0.000 $0.11

Total Proposed Budget FY 2011 $0.329 $143.616

SAN LUIS HILLS

SUMMARY OF UNTREATED M&I WATER RATES 

2010 WATER YEAR

Total Proposed Budget FY 2011 $0.329 $143.616

Total Adopted Budget  2010 $0.322

% Increase Proposed Budget 2.17%

 Detailed Description:

1

2

3

4

5

6

7

8

9 Trinity Public Utility District Energy Fees

Improvement District Depreciation Charge for equipment and vehicle 

California State Water Resources Control Board permit fees

U.S. Bureau of Reclamation Restoration Fund Charge for M&I water

District Administriation for raw (untreated) M&I Water

District Standby Charge

U.S. Bureau of Reclamation M&I water rate for the San Luis Canal

Improvement District No. 3 Operations and Maintenance Charge

Improvement District No. 3 Debt Service Charge



Item Description Cost ($/100 cf) Cost ($/AF)

TREATED WATER RATE COMPONENTS

1  Bureau Water Cost $0.114 $49.66

2  CA SWRCB Permit Fees $0.000 $0.00

3  Bureau Restoration Charge $0.042 $18.30

4  Administration $0.146 $234.00

5  Standby Charge $0.003 $4.10

6  I.D. No. 3 O&M $0.040 $17.46

7  I.D. No. 3 Assessments $0.030 $13.09

8  Depreciation Charge $0.002 $1.00
9 Trinity PUD $0.000 $0.11

10  Water Treatment O&M $6.400 $2,787.84

 FY 2011 WATER RATE $6.777 $3,125.55

 Adopted Budget M&I Water Rate FY 2010 $5.671

% Increase Proposed Budget 19.50%

Item Description Cost ($/100 cf) Cost ($/AF)

WASTEWATER RATE COMPONENTS

11  Administration $0.391 $234.00

12  Standby Charge $0.007 $4.10

13  Wastewater Treatment O&M $19.600 $8,537.76

 FY 2011 WASTEWATER RATE $19.998 $8,775.86

 Adopted Budget M&I Wastewater Rate FY 2010 $17.898

% Increase Proposed Budget 11.73%

 SAN LUIS HILLS

SUMMARY OF TREATED M&I WATER RATES 

2010 WATER YEAR

% Increase Proposed Budget 11.73%

  TOTAL PROPOSED FY 2011 TREATED M&I RATE $26.78 $11,901.41

Total Adopted Budget M&I Rate FY 2010 $23.57

% Total Treated M&I Rate Increase Proposed Budget 13.60%
 

Detailed Description:

1

2

3

4

5

6

7

8

9 Trinity Public Utility Fees

10

11

12

13

California State Water Resources Control Board permit fees

U.S. Bureau of Reclamation Restoration Fund Charge for M&I water

District Administriation (Water Treatment)

District Standby Charge

U.S. Bureau of Reclamation M&I water rate for the San Luis Canal

District Administriation (Waste Water)

District Standby Charge

San Luis Hills sewer collection and Wastewater Treatment Facility Operations and 

Maintenance (includes power, chemicals, labor, capital improvements, etc.)

Improvement District No. 3 Operations and Maintenance Charge

Improvement District No. 3 Debt Service Charge

Improvement District Depreciation Charge for equipment and vehicle replacement

San Luis Hills Community Public Water System Operations and Maintenance 

(includes power, chemicals, labor, capital improvements, etc.)



SAN LUIS WATER DISTRICT

SUMMARY OF STANDBY AND ASSESSMENT CHARGES

2010 WATER YEAR

Description Cost ($/acre)

Direct Direct I.D. I.D. I.D.

Service Service No. 1 No. 2 No. 3

DMC SLC

 District Standby Charge $4.70 $4.70 $4.70 $4.70 $4.70

 1996 COP - Old Debt $0.00

 1996 COP - Old Debt Rebate $0.00

 1996 COP - New Debt $9.86

 1996 COP - New Debt Rebate ($9.86)

 1996 COP - Canal Lining $5.59

 1996 COP - Canal Lining Rebate ($1.29)

 1996 COP - Capacity* $17.05

 1996 COP - Capacity Rebate* ($3.66)

 Shop Repayment                                                                             $0.60

 2004 Refunding of CA Loan Puchase Auth. $19.61 $15.00

 2004 Refunding of CA Loan Puchase Auth Rebate ($0.27) ($0.29)

 2004 Third Lift Canal Automation  

Westside Watershed Coalition ** 2.60 2.60 2.60 2.60 2.60

 O&M Standby Charge $20.00

Total Proposed Budget FY 2011 $7.30 $7.30 $7.90 $44.33 $42.01

Total Adopted Budget  2010 $6.81 $6.81 $7.41 $70.99 $41.78

% Increase/Decrease Proposed Budget 7.15% 7.15% 6.57% -37.56% 0.54%

*  This charge is only applicable to specific participating parcels.

**  This charge is voluntary & only applicable to watershed coalition participant's acreage(includes Westside Coalition 

      annual dues, Regional Water Quality Management annual dues & recovers SLWD admin & mailing costs)

Special assessments for inclusions, distribution system loans, delinquent water charges, etc. are not included in this 

summary.



**  This charge is voluntary & only applicable to watershed coalition participant's acreage(includes Westside Coalition 
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San Luis Water District 
Water Transfer Agreement 

2009 Water Year 
 
 

This Agreement authorizes San Luis Water District to execute the following transfer in the 2009 water year: 
   
 

� Please transfer __________ ac-ft of Category __________ water to the individual/entity identified below. 
 

� Please transfer ALL of my 2009 Water Allocation(s) to the individual/entity identified below.  I am aware that 
in checking this box, 100% of the water allocated to my account in this water-year, whether paid for or not, 
will be automatically transferred to this single account.  I agree to remain fully and ultimately responsible for 
payment of any and all charges, delinquencies, penalties, and/or interest accrued on my account as a result of 
this decision. 

 
 
From: Account # __________ Name (Print)__________________________________________ 
 
 
 
To:   Account # __________ Name (Print)__________________________________________ 
 
I am aware that the District has adopted Bylaws, Rules & Regulations, and Policies governing various aspects of 
the District's relationship with its landowners and water users, and that the District’s Board of Directors may 
amend such Bylaws, Rules & Regulations, and Policies from time to time.  I am familiar with the District's Bylaws, 
Rules & Regulations, and Policies in effect as of the date of this application, and will diligently review all future 
amendments thereof.  At all times, and as a condition to the continued availability of water to me from the District, 
I agree to be bound by and comply with all of the District's Bylaws, Rules & Regulations, and Policies as they may 
be amended in from time to time. 
 
I acknowledge that the delivery of water is dependent upon the availability of said water to the District.  I represent 
that I have the legal right to make this transfer and I will indemnify and hold the District harmless from anyone 
who holds an interest in the above listed account who claims I acted without proper authority. 
 
 
 

___________________________________________ ________________________ 
Transferor Signature Date 

 
 
 

___________________________________________ ________________________ 
Transferee Signature Date 

 
 
 
SLWD Transfer No:  ________________ SLWD Fax Number: (209) 826-0524 
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Year of Data 2010/11 WY Enter data year here

Table 1

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Method M3 M3 M3 M3

March 992 41 0 0 0 3,812 0 4,845

April 3 39 0 0 0 5,075 0 5,117

May 930 74 0 0 0 9,589 0 10,593

June 10,007 93 0 0 0 3,508 0 13,608

July 2,942 118 0 0 0 12,772 0 15,832

August 80 108 0 0 0 9,880 0 10,068

September 414 103 0 0 0 3,735 0 4,252

October 543 73 0 0 0 4,601 0 5,217

November 1,388 43 0 0 0 1,795 0 3,226

December 0 32 0 0 0 105 0 137

January 745 41 0 0 0 319 0 1,105

February 2,744 44 0 0 0 3,658 0 6,446

TOTAL 20,788 809 0 0 0 58,849 0 80,446

Total

Federal non-

Ag Water.

Transfers 

into District

Other 

Water 

Surface Water Supply Delivered in 2010/11

2010/11 WY

Federal          

Ag Water

Upslope 

Drain 

Local Water 

(define)State Water
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Table 2

Month (acre-feet) (acre-feet) *(acre-feet)

Method

March 0 0 0

April 0 0 0

May 0 0 2,000

June 0 0 2,000

July 0 0 2,000

August 0 0 2,000

September 0 0 2,000

October 0 0 0

November 0 0 0

December 0 0 0

January 0 0 0

February 0 0 0

TOTAL 0 0 10,000

 *Private Groundwater is Estimated

Agric 

Groundwate

Ground Water Supply

2010/11 WY

Groundwate

r

Urban 

Groundwate
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Table 3

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Method

March 4,845 0 0 4,845

April 5,117 0 0 5,117

May 10,593 0 0 10,593

June 13,608 0 0 13,608

July 15,832 0 0 15,832

August 10,068 0 0 10,068

September 4,252 0 0 4,252

October 5,217 0 0 5,217

November 3,226 0 0 3,226

December 137 0 0 137

January 1,105 0 0 1,105

February 6,446 0 0 6,446

TOTAL 80,446 0 0 80,446

            *Recycled M&I Wastewater is treated urban wastewater that is used for agriculture.

Surface 

Water Total

Groundwate

r

M&I 

Wastewater

District 

Water 

Total Water Supply Delivered

2010/11 WY

Contractor name Page 3



2010/11 WY Precipitation Worksheet 2010/11 WY Evaporation Worksheet

inches precip ft precip acres AF/Year inches evap ft evap acres AF/YEAR

Jan 1.90 0.16 106.06 16.79 Jan 0.87 0.07 106.06 7.69

Feb 1.68 0.14 106.06 14.85 Feb 1.67 0.14 106.06 14.76

Mar 1.41 0.12 106.06 12.46 Mar 3.4 0.28 106.06 30.05

Apr 0.71 0.06 106.06 6.28 Apr 5.54 0.46 106.06 48.96

May 0.35 0.03 106.06 3.09 May 7.29 0.61 106.06 64.43

Jun 0.06 0.01 106.06 0.53 Jun 8.21 0.68 106.06 72.56

Jul 0.02 0.00 106.06 0.18 Jul 8.62 0.72 106.06 76.19

Aug 0.02 0.00 106.06 0.18 Aug 7.44 0.62 106.06 65.76

Sept 0.18 0.02 106.06 1.59 Sept 5.52 0.46 106.06 48.79

Oct 0.48 0.04 106.06 4.24 Oct 3.77 0.31 106.06 33.32

Nov 0.97 0.08 106.06 8.57 Nov 1.82 0.15 106.06 16.09

Dec 1.44 0.12 0.00 0.00 Dec 0.93 0.08 0.00 0.00

TOTAL 9.22 0.77 68.76 TOTAL 55.08 4.59 478.60
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Table 4

2010/11 WY

Canal, Pipeline, Length Width Surface Area Precipitatio Evaporation Spillage Seepage Total

Lateral, Reservoir (feet) (feet) (square feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Lined Canals 75,504 50 3,775,200 56.2 391.1 0 0 (335)

Unlined Canals 16,896 50 844,800 12.6 87.5 0 776 (851)

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

TOTAL 68.8 478.6 0 776 (1,186)

Length Leaks Breaks Flushing/Fire Total

(feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

1.2 miles 0 0 0 0

San Luis Hills Non Potable 1.2 miles 0 0 0 0

San Luis Hills Reclaimed 1.2 miles 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

Notes: No known leaks or breaks.  Any flushing is nominal and less than 1 acre-foot

2010/11 WY

Area or Line

San Luis Hills Subdivision Potable

 Agricultural Distribution System

Urban Distribution System

TOTAL
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Table 5

2010/11 WY

Crop Name (crop acres) (AF/Ac) (AF/Ac) (AF/Ac) (AF/Ac) (acre-feet)

Alfalfa 1,019 4.46 0.18 0.00 0.37 4,350

Almonds (1 yr.)       80 0.91 0.06 0.00 0.37 48

Almonds (3 yr.)       2,408 3.21 0.20 0.00 0.37 7,322

Almonds (mature)    16,359 3.37 0.24 0.00 0.37 53,003

Beans (dry) 166 1.96 0.10 0.00 0.37 281

Corn (field) 728 2.30 0.14 0.00 0.37 1,507

Cotton 2,525 2.61 0.23 0.00 0.37 6,236

Dec. Orchards (1 yr.) 59 2.22 0.20 0.00 0.37 121

Dec. Orchards (mat.) 840 3.36 0.30 0.00 0.37 2,764

Oats 437 1.71 0.15 0.00 0.37 651

Melons 666 1.23 0.06 0.00 0.37 613

Misc. Truck Crops 286 1.96 0.14 0.00 0.37 495

Nursery 109 1.76 0.09 0.00 0.37 161

Sub. Orchards (mat.) 97 3.79 0.27 0.00 0.37 358

Tomatoes 2,802 1.89 0.13 0.00 0.37 4,624

Vineyard (1 yr.)        0.62 0.03 0.00 0.37 0

Vineyard (mature)    225 2.29 0.09 0.00 0.37 452

Wheat 1,426 1.85 0.19 0.00 0.37 2,381

Irrigated Pasture 7 4.50 0.00 0.00 0.37 28

Pistachios 712 3.37 0.00 0.00 0.37 2,135

Crop Acres 30,952 87,530

 

Total Irrig.  Acres 30,952     (If this number is larger than your known total, it may be due to double cropping)

Note: Most oats and wheat in District are dry farmed. The oat and wheat acreage listed in Table 5 received at least one irrigation 

Appl. Crop 

Water Use

Crop Water Needs- Irrigated Acreage Only

Requiremen

t

Precipitatio

n

Cultural 

PracticesArea Crop ET
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Table 6 

2010/11 WYDistrict Water Inventory

Water Supply Table 3 80,446

Environmental Consumptive Use minus 0

Groundwater recharge minus 0

Seepage Table 4 minus 776

Evaporation - Precipitation Table 4 minus 410

Spillage Table 4 minus 0

Leaks, Breaks, Flushing / Fire Table 4 minus 0

minus 0

Water Available for sale to customers 79,260

Actual Agricultural Water Sales 2010/11 WY From District Sales Records 79,637

Private Groundwater Table 2 plus 10,000

Crop Water Needs Table 5 minus 87,530

Drainwater outflow minus 171

Percolation from Agricultural Land (calculated) 1,936

M&I Actual Water Sales 2010/11 WY From District Records 809

Inside Use Feb urban use x 12 540

Landscape / Outside Use (calculated) 269

Unaccounted for Water (calculated) (1,186)

(tail and tile not recycled)

(Distribution, Drain, etc.)

(intentional - ponds, injection)

Transfers out of District

Contractor name Page 7



Note: Agricultural Water Sales exclude water sales carried over to water year 2011/12

Table 7

2010/11 WY

947

0

Irrigated Acres (from Table 5) 30,952

Irrigated acres over a perched water table 5,200

Irrigated acres draining to a saline sink 0

Portion of percolation from agri seeping to a perched water table 325

Portion of percolation from agri seeping to a saline sink 0

Portion of On-Farm Drain water flowing to a perched water table/saline sink 0

Portion of Dist. Sys. seep/leaks/spills to perched water table/saline sink 0

Total (AF) flowing to a perched water table and saline sink 325

Influence on Groundwater and Saline Sink

Agric Land Deep Perc + Seepage + Recharge - Groundwater Pumping = District Influence 

Estimated actual change in ground water storage, including natural recharge)
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Table 8

Year

(acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

2000 61,115 572 0 0 0 0 0 61,687

2001 60,092 707 0 0 0 0 0 60,799

2002 71,280 715 0 0 0 0 0 71,995

2003 70,824 803 0 0 0 0 0 71,627

2004 88,943 1,059 0 0 0 0 0 90,002

2005/06 WY 77,558 896 0 0 0 18,425 0 96,879

2006/07 WY 84,125 1,634 0 0 0 9,363 0 95,122

2007/08 WY 52,963 1,219 0 0 0 32,139 0 86,321

2008/09 WY 26,131 1,238 0 0 0 47,623 0 74,992

2009/10 WY 30,817 477 0 0 0 39,151 0 70,445

2010/11 WY 20,788 809 0 0 0 58,849 0 80,446

Total 644,636 10,129 0 0 0 205,550 0 860,315

Average 58,603 921 0 0 0 18,686 0 78,210

Upslope 

Drain Total

Transfers 

into District

Annual Water Quantities Delivered Under Each Right or Contract

Local Water 

(define)

Other 

Water 

Federal non-

Ag Water. State Water

Federal          

Ag Water
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Method Definitions:

M1 Measured summation from calibrated measuring devices, accurate to within +/- 6 percent.

M2 Measured summation from calibrated measuring devices.

M3 Measured summation from measuring devices.

C1 Calculated (more than summation) using information from calibrated devices (such as the difference between measurements upstream and down stream of diversion).

C2 Calculated using information from measuring devices.

C3 Calculated using estimates from pump run-times and pump efficiency.

E1 Estimated using measured information from similar conditions.

E2 Estimated using historical information.

E3 Estimated using observation.

O1 Other (attach a note with descriptions of other methods used).
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2011 Consumer Confidence Report 
Water System Name:  San Luis Hills - San Luis Water District      Report Date: June 24, 2012 

 

We test the drinking water quality for many constituents as required by State and Federal 

Regulations. This report shows the results of our monitoring for the period of January 1 2011 – 

December 31, 2011. 

Este informe contiene información muy importante sobre su agua beber. Tradúzcalo ó     

hable con alguien que lo entienda bien. 

Type of water sources in use: 
The only source of water is the San Luis Canal (California Aqueduct), which delivers surface water 

exported from the San Francisco Bay-Delta.        

Name & location of source: 

The San Luis Canal (California Aqueduct) raw water enters the District’s distribution system from 

the Canal at milepost 75.49-R near Pioneer Road. The water is treated at the San Luis Truck Plaza 

Water Treatment Facility. The facility utilizes a conventional treatment process, which includes 

flash mixing and chemical coagulation, flocculation, sedimentation, filtration and chlorination.  

Drinking Water Source Assessment information: 
The California Department of Public Health will be performing a drinking water source assessment. 

The results of this program will be provided upon completion. A previous assessment titled 

“Sanitary Survey Update Report 1996” was prepared by the Department of Water Resources, 

Division of Local Assistance, Water Quality Assessment Branch. 

Time and place of regularly scheduled board meetings for public participation: 

The Board of Directors meets regularly at 1:30 PM on the last Tuesday of every month.  Meetings 

are held at the District’s office at 1015 Sixth Street in Los Banos, California.   

 

For more information contact    Mike Zuspan, Treatment Supervisor        Phone:  (209) 826-4043  

TERMS USED IN THIS REPORT: 

Maximum Contaminant Level (MCL): The highest level 

of a contaminant that is allowed in drinking water.  Primary 

MCLs are set as close to the PHGs (or MCLGs) as is 

economically and technologically feasible.Secondary MCLs 

are set to protect the odor, taste, and appearance of drinking 

water. 
 

Primary Drinking Water Standards (PDWS): MCLs and 

MRDL’s for contaminants that affect health along with their 

monitoring and reporting requirements, and water treatment 

requirements. 
 

Secondary Drinking Water Standards (SDWS): MCLs 

for contaminants that affect taste, odor, or appearance of the 

drinking water. Contaminants with SDWSs do not affect the 

health at the MCL levels. 

ND: not detectable at testing limit 

ppm: parts per million or milligrams per liter (mg/L) 

ppb: parts per billion or micrograms per liter (ug/L) 

ppt: parts per trillion or nanograms per liter (ng/L) 

ppq: parts per quadrillion or nanograms per liter (pg/L) 

pCi/L: picocuries per liter (a measure of radiation) 
 

Public Health Goal (PHG): The level of a contaminant in 

drinking water below which there is no known or expected 

risk to health. PHGs are set by the California Environmental 

Protection Agency. 

Maximum Contaminant Level Goal (MCLG): The level of 

a contaminant in drinking water below which there is no 

known or expected risk to health. MCLGs are set by the U.S. 

Environmental Protection Agency (USEPA). 
 

Maximum Residual Disinfectant Level (MRDL): 

The highest level of a disinfectant allowed in drinking water. 

There is convincing evidence that addition of a disinfectant is 

necessary for control of microbial contaminants. 
 

Maximum Residual Disinfectant Level Goal (MRDLG):  

The level of a drinking water disinfectant below which there 

is no known or expected risk to health. MRDLGs do not 

reflect the benefits of the use of disinfectants to control 

microbial contaminants. 
 

Treatment Technique (TT): A required process intended to 

reduce the level of a contaminant in drinking water. 

 

Regulatory action Level (AL): The concentration of a 

contaminant which, if exceeded, triggers treatment or other 

requirements which a water system must follow. 
 

Variances and Exemptions: Department permission to 

exceed an MCL or not comply with a treatment technique 

under certain conditions. 
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The sources of drinking water (both tap water and bottled water) include rivers, lakes, streams, ponds, 

reservoirs, springs and wells. As water travels over the surface of the land or through the ground, it dissolves 

naturally-occurring minerals and, in some cases, radioactive material, and can pick up substances resulting 

from the presence of animals or from human activity. 

 

Contaminants that may be present in source water include: 

 Microbial contaminants, such as viruses and bacteria, that may come from sewage treatment plants, 

septic systems, agricultural livestock operations, and wildlife. 

 Inorganic contaminants, such as salts and metals, that can be naturally-occurring or result from 

urban storm water runoff, industrial or domestic wastewater discharges, oil and gas production, 

mining, or farming. 

 Pesticides and herbicides, which may come from a variety of sources such as agriculture, urban 

storm water runoff, and residential uses. 

 Organic chemical contaminants, including synthetic and volatile organic chemicals, that are 

byproducts of industrial processes and petroleum, production, and can also come from gas stations, 

urban storm water runoff, and septic systems. 

 Radioactive contaminants, which can be naturally-occurring or be the result of oil and gas 

production and mining activities. 

 

In order to ensure that tap water is safe to drink, USEPA and the state Department of Health Services 

(Department) prescribe regulations that limit the amount of certain contaminants in water provided by 

public water systems. Department regulations also establish limits for contaminants in bottled water that 

must provide the same protection for public health. 

 

Tables 1, 2, 3, 4, 5, 7 and 8 list all of the drinking contaminants that were detected during the most 

recent sampling for the constituent. The presence of these contaminants in the water does not 

necessarily indicate that the water poses a health risk. The Department allows us to monitor for certain 

contaminants less than once per year because the concentrations of these contaminants do not change 

frequently. Some of the data, through representative of the water quality, are more than one year old. 

 

TABLE 1 – SAMPLING RESULTS SHOWING THE DETECTION  

OF COLIFORM BACTERIA 

Microbiological 

Contaminants 
 (complete if bacteria 

detected) 

Highest 

No. of  

detections 

No. of 

Months 

In 

violation 

 
MCL 

 
MCLG 

 

Typical Source of 

Bacteria 

 
Total Coliform Bacteria 

(In a mo) 

0 

 

0 

More than 1 sample 

in a month with a 

detection. 

 

0 

 
Naturally present in 

the environment 

 

Fecal Coliform or E. coli 

(In the 

year) 

0 

 

 

0 

A routine sample 

and a repeat sample 

detect total 

coliform and either 

sample also detects 

fecal coliform or E. 

coli 

 

0 

 
Human and animal 

fecal waste 
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TABLE 2 – SAMPLING RESULTS SHOWING THE DETECTION  

OF LEAD AND COPPER 

Lead and Copper 

(complete if lead or 

copper detected in the 

last sample set) 

No. of 

samples 

collected 

90
th

 

percentile 

level 

detected 

No. Sites 

exceeding 

AL 

 

 

AL 

 

 

 
MCLG 

 

Typical Source of 

Contaminant 

 
Lead  (ppb) 

 

5 

 

0.007(ppm) 

 

0 

 

15 

 

2 

Internal corrosion of 

household water 

plumbing systems; 

discharges from 

industrial 

manufacturers; erosion 

of natural deposits. 

 

Copper  (ppm) 
 

5 

 
0.183(ppm) 

 
0 

 

 
1.3 

 

0.17 
Internal corrosion of 

household water 

plumbing systems; 

erosion of natural 

deposits; leaching from 

wood preservatives. 

 

 

 

 

TABLE 3 – SAMPLING RESULTS FOR SODIUM AND HARDNESS 

Chemical or 

Constituent 

(and reporting units) 

 

Sample 

Date 

 

Level 

Detected 

 

Range of 

Detections 

 

 
MCL 

 

PHG 

(MCLG) 
 

 

 
Typical Source of 

Contaminant 

 

 

Sodium  (ppm) 

 

 

08/11/11 

 

 

27.0 

 

 
N/A 

 

None 

 

 
None 

Salt present in the water 

and is generally 

naturally occurring 

 

 

Hardness  (ppm) 
 
08/11/11 

 

157.5 
 

N/A 

 
None 

 

None 

Sum of polyvalent 

cations present in the 

water, generally 

magnesium and 

calcium and are usually 

naturally occurring 
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TABLE 4 – DETECTION OF CONTAMINANTS WITH A PRIMARY  

DRINKING WATER STANDARD 

Chemical or 

Constituent 

(and reporting units) 

Sample 

Date 

Level 

Detected 

Range of 

Detections 

 

MCL 

PHG 

(MCLG) 

Typical Source Of 

Contaminant 

 

Aluminum 

 

08/11/11 

 

<50.0 ppb 

 

N/A 

 

1000 

ppb 

 

0.6 PHG 

N/A  

(MCLG) 

Erosion of natural 

deposits; residual from 

some surface water 

treatment processes 

 

Antimony 

 

08/11/11 

 

<6.0 ppb 

 

N/A 

 

6.0 

ppb 

 

20 PHG 

N/A 

(MCLG) 

 

Discharge from petroleum 

refineries; fire retardants; 

ceramics; electronics; 

solder. 

 

Arsenic 

 

08/11/11 

 

 

<2.0 ppb 

 

 

N/A 

 

 

10 

ppb 

 

0.004 

Erosion of natural 

deposits; runoff from 

orchards; glass and 

electronics production 

wastes. 

 

Asbestos 

 

08/14/08 

 

 

<0.20 MFL 

 

 

N/A 

 

7-

MFL 

N/A 

PHG 

7 

(MCLG) 

 

Internal corrosion of 

asbestos cement water 

mains; erosion of natural 

deposits. 

 

Barium 

 

08/11/11 

 

<100.0 ppb 

 

N/A 

 

1000 

ppb 

N/A 

PHG 

2.0 

(MCLG) 

Discharge of oil drilling 

wastes and from metal 

refineries; erosion of 

natural deposits. 

 

 

Beryllium 

 

08/11/11 

 

<1.0 ppb 

 

 

 

N/A 

 

4.0 

ppb 

N/A 

PHG 

1.0 

(MCLG) 

Discharge from metal 

refineries; coal-burning 

factories, and electrical, 

aerospace, and defense 

industries. 

 

Cadmium 

 

08/11/11 

 

<1.0 ppb 

 

N/A 

 

5.0 

ppb 

.04 PHG 

N/A 

(MCLG) 

Internal corrosion of 

galvanized pipes; erosion 

of natural deposits; 

discharge from 

electroplating and 

industrial chemical 

factories and metal 

refineries; runoff from 

waste batteries and paints. 

 

Chromium 

 

08/11/11 

 

<10. ppb 

 

N/A 

 

50.0 

ppb 

N/A 

PHG 

100.0 

(MCLG) 

Discharge from steel and 

pulp mills and chrome 

plating; erosion of natural 

deposits. 

 

Fluoride 

 

08/11/11 

 

<0.1 ppm 

 

N/A 

 

2.0 

ppm 

1.0 PHG 

N/A 

(MCLG) 

Erosion of natural 

deposits; water additive, 

which promotes strong 

teeth; discharge from 

fertilizer and aluminum 

factories. 
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TABLE 4 – DETECTION OF CONTAMINANTS WITH A PRIMARY  

DRINKING WATER STANDARD 

Chemical or 

Constituent 

(and reporting units) 

Sample 

Date 

Level 

Detected 

Range of 

Detections 

 
MCL 

PHG 

(MCLG) 

Typical Source Of 

Contaminant 

Mercury 08/11/11 <1.0 ppb N/A 2.0 

ppb 

1.2 PHG 

N/A 

(MCLG) 

Erosion of natural 

deposits; discharge from 

refineries and factories; 

runoff from landfills; 

runoff from cropland. 

Nickel 08/11/11 <10.0 ppb N/A 100.0 

ppb 

12.0 

PHG 

N/A 

(MCL 

Erosion of natural 

deposits; discharge from 

metal factories. 

Nitrite (as nitrogen,N) 

 

08/11/11 <400 ppb N/A 1000 

ppb 

1.0 PHG 

N/A 

(MCLG) 

Runoff and leaching from 

fertilizer use; leaching 

from septic tanks, sewage; 

erosion of natural deposits. 

Nitrate (as 

nitrate,NO3) 

08/11/11  <2.0 ppm N/A 45.0 

ppm 

45.0 

PHG 

N/A 

(MCLG) 

Runoff and leaching from 

fertilizer use; leaching 

from septic tanks, sewage; 

erosion of natural deposits. 

Selenium 08/11/11 <5.0 ppb N/A 50.0 

ppb 

N/A 

PHG 

30.0  

(MCLG) 

Discharge from petroleum, 

glass and metal refineries; 

erosion of natural deposits; 

discharge from mines and 

chemical manufacturers; 

runoff from livestock lots 

(feed additive). 

Thallium 08/11/11 <1.0 ppb N/A 2.0 

ppb 

0.1 PHG 

N/A 

(MCLG) 

Leaching from ore-

processing sites’ discharge 

from electronics, glass and 

drug factories. 

Gross Alpha 06/25/09 

09/10/09 

12/15/09 

03/22/10 

6.2 pCi/l 

<3.0 

<3.0 

3.10 

2.25 pCi/l 15.0 

pCi/l 

N/A 

PHG 

0 

(MCLG) 

Erosion of natural 

deposits. 
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TABLE 5 – DETECTION OF CONTAMINANTS WITH A SECONDARY 

DRINKING WATER STANDARD 

Chemical or 

Constituent 
(and reporting units) 

Sample 

Date 

 

Level 

Detected 

Range of 

Detection 

 

MCL 

PHG 

(MCLG) 

Typical Source of 

Contaminant 

 

Aluminum 

 

08/11/11 

 

 <50.0 ppb 

 

N/A 

 

200 ppb 

 

N/A 

Erosion of natural 

deposits; residual from 

some surface water 

treatment processes. 

Color 08/11/11 15.0 units N/A 15 units N/A Naturally-occurring 

organic materials 

 

Copper 

 

08/11/11 

 

<50.0 ppb 

 

N/A 

 

1000 ppb 

 

N/A 

Internal corrosion of 

household plumbing 

systems; erosion of 

natural deposits; leaching 

from wood preservatives. 

 

Foaming Agents 

(MBAS) 

 

08/11/11 

 

<0.02 ppm 

 

N/A 

 

0.5 

ppm 

 

N/A 

Municipal and industrial 

waste discharges. 

 

PH 

 

08/11/11 

 

6.9 

 

N/A 

 

6.5 – 8.5 

 

N/A 

Leaching from natural 

deposits. 

 

Silver 

 

08/11/11 

 

<10.0 ppb 

 

N/A 

 

100.0 ppb 

 

N/A 

Industrial discharges 

 

Turbidity 

 

08/11/11 

 

2.8 units 

 

N/A 

 

5.0 units 

 

N/A 

Soil Runoff 

 

Zinc 

 

08/11/11 

 

<50.0 ppb 

 

N/A 

 

5000 ppb 

 

N/A 

Runoff/leaching from 

natural deposits; 

industrial wastes. 

 

Total Dissolved 

Solids (TDS) 

 

08/11/11 

 

141.0 ppm 

 

N/A 

 

1000.0 

ppm 

 

N/A 

Runoff/leaching from 

natural deposits. 

 

Specific 

Conductance 

 

08/11/11 

 

293.0 

micromhos 

 

N/A 

 

1600.0 

micromhos 

 

N/A 

Substances that form ions 

when in water; seawater 

influence 

 

Sulfate 

 

08/11/11 

 

 

38.1 ppm 

 

 

N/A 

 

 

500.0 ppm 

 

N/A 

 

Runoff/leaching from 

natural deposits; 

industrial wastes. 

 

Chloride 

 

08/11/11 

 

45.4 ppm 

 

 

N/A 

 

500.0 ppm 

 

N/A 

Runoff/leaching from 

natural deposits; seawater 

influence 

 

Iron 

 

08/11/11 

 

 

  <100.0 ppb 

 

 

N/A 

 

300.0 ppb 

 

N/A 

Leaching from natural 

deposits; industrial 

wastes. 

 

Manganese 

 

08/11/11 

 

<20.0 ppb 

 

N/A 

 

50.0 ppb 

 

N/A 

Leaching from natural 

deposits 
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TABLE 6 - DETECTION OF UNREGULATED CONTAMINANTS 

 

Chemical or Constituent 

 

Sample  

Date 

 

Level 

Detected 

 

Action 

Level 

 

Health effects Language 

 

 

   

 

 

 

 

   

 

 

 

 

 

   

 

 

 Any Violation of a MCL, MRDI, or TT is asterisked.  Additional information regarding the violations is 

provided later in this report. 

 

 

Additional General Information On Drinking Water 

 

All drinking water, including bottle water, may reasonably be expected to contain at least small 

amounts of some contaminants. The presence of contaminants does not necessary indicate that the 

water poses a health risk. More information about contaminants and potential health effects can be 

obtained by calling the USEPA’s Safe Drinking Water Hotline (1-800-426-4791). 

 

Some people may be more vulnerable to contaminants in drinking water than the general 

population. Immuno-compromised persons such as persons with cancer undergoing chemotherapy, 

persons who have undergone organ transplants, people with HIV/AIDS or other immune system 

disorders, some elderly, and infants can be particularly at risk from infections. These people should 

seek advice about drinking water from their health care providers. USEPA/Centers for Disease 

Control (CDC) guidelines on appropriate means to lessen the risk of infections by Cryptosporidium 

and other microbial contaminants are available from the Safe Drinking Water Hotline (1-800-426-

4791). 

 

If present, elevated levels of lead can cause serious health problems, especially for pregnant women 

and young children. Lead in drinking water is primarily from materials and components associated 

with service lines and home plumbing. San Luis Water District is responsible for providing high 

quality drinking water, but cannot control the variety of materials used in plumbing components. 

When your water has been sitting for several hours, you can minimize the potential for lead 

exposure by flashing your tap for 30 seconds to 2 minutes before using water for drinking or 

cooking. If you are concerned about lead in your water, you may wish to have your water tested. 

Information on lead in drinking water, testing methods, and steps you can take to minimize 

exposure is available from Safe Drinking Water Hotline or at http://www.epa.gov/safewater/lead. 
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Summary Information for Violation of a  MCL, MRDL, AL, TT,  or  Monitoring and 

Reporting Requirement 

 

 

VIOLATION OF A MCL, MRDL, AL, TT, OR MONITORING AND REPORTING 

REQUIREMENT 

Violation Explanation Duration Actions Taken to Correct the 

Violation 

Health Effects 

Language 

 

 

    

     

 

 

 

 

 

 

For Water Systems Providing Ground Water as a Source of Drinking Water 

 

TABLE 7 – SAMPLING RESULTS SHOWING 

FECAL INDICATOR-POSITIVE GROUND WATER SOURCE SAMPLES 

Microbiological 

Contaminants 

(complete if fecal-indicator 

detected) 

Total No. 

of  

Detections 

Sample 

Dates 

MCL 

[MRDL] 

PHG 

(MCLG) 

[MRDLG[ 

Typical Source of 

Contaminant 

 

E. coli 

 

0 

 

 
 

0 

 

(0) 

 

Human and animal fecal 

waste 

 

Enterococci 

 

0 

 

 
 

TT 

 

n/a 

 

Human and animal fecal 

waste 

 

Coliphage 

 

0 

 

 
 

TT 

 

n/a 

 

Human and animal 

fecal waste 
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Summary Information for Fecal Indicator-Positive Ground Water Source Samples, 

Uncorrected Significant Deficiencies or Ground Water TT 

 

SPECIAL NOTICE OF FECAL INDICATOR-POSITIVE GROUND WATER SOURCE SAMPLE 

 

 

 

 

 

SPECIAL NOTICE FOR UNCORRECTED SIGNIFICANT DEFICIENCIES 

 

 

 

 

 

VIOLATION OF GROUND WATER TT 

TT Violation Explanation Duration Actions Taken to Correct 

 the Violation 

Health Effects Language 
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For Systems Providing Surface Water as a Source of Drinking Water 
 

TABLE 8 – SAMPLING RESULTS SHOWING TREATMENT OF 

SURFACE WATER SOURCES 

    

   Treatment Technique(a) 

   (Type of approved filtration technology used) 

 

Conventional Filtration and Treatment: A 

process which includes flash mixing and 

chemical coagulation, flocculation, 

sedimentation, filtration and chlorination. 
 

   Turbidity  Performance Standards
(b)

 

   (that must be met through the water treatment  

   process) 

 

 
Turbidity of the filtered water must; 

1 – Be less than or equal to <1.0 NTU in 

      95% of measurements in a month. 

 

2 – Not exceed 0.3 NTU for more than  

      eight consecutive hours. 

 
3 – Not exceed 2.0 NTU at any time. 

  

  Lowest monthly percentage of samples that met 

   Turbidity Performance Standard No. 1. 

100% 

 

  Highest single turbidity measurement during the 

year. 

0.260 NTU 

  

  The number of violations of any surface water 

treatment requirements. 

 

1. 

       (a)  A required process intended to reduce the level of a contaminant in drinking water. 

       (b) Turbidity (measured in NTU) is a measurement of the cloudiness of water and is a good indicator of 

             water quality and filtration performance.  Turbidity results which meet performance standards are  

             considered to be in compliance with filtration requirements.  

        *  Any violation of a TT is marked with an asterisk.  Additional information regarding the violation is 

           provided below. 

                              

Summary Information for Violation of a Surface Water TT 

VIOLATION OF A SURFACE WATER TT 

TT Violation Explanation Duration Actions Taken to Correct the 

Violation 

Health Effects 

Language 

Noncompliance 

of Disinfection 

By Product 

Precursor 

Treatment 

Technique 

Requirements  

Failure to achieve 

acceptable levels 

of TOC removal. 

4
th

 

Quarter 

of 2011 

The District is testing different treatment 

techniques to optimize TOC reduction.  

Total organic carbon (TOC) 

has no health effects. However, 

total organic carbon provides a 

medium for the formation of 

disinfection byproducts. These 
byproducts include 

trihalomethanes (THMs) and 

Haloacetic acids (HAAs). 
Drinking water containing 

these byproducts in excess of 

the MCL may lead to adverse 
health effects, liver or kidney 

problems, or nervous system 

effects, and may lead to an 
increased risk of cancer. 
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Summary Information for Operating Under a Variance or Exemption 

 
 

 

 

 

 

 

 

 

 



 
 
 

 
 
 
 
 
 
 
 

SAN LUIS WATER DISTRICT 
 

WATER MANAGEMENT PLAN (2011) 
 
 
 
 
 
 
 

 
 

APPENDIX J 
 

2010 WATER TRANSFERS 
 
 
 
 
 
 
 
 
 
 
 



SAN LUIS WATER DISTRICT
2010 WATER TRANSFERS

From To acre-feet Notes

Banta Carbona SLWD 1,500

Del Puerto SLWD 200

Delano-Earlimart SLWD 595

Exchange Contractors SLWD 3,455

Exeter ID SLWD 150

Firebaugh Canal WD SLWD 1,093

Fresno ID SLWD 599

James ID SLWD 2,000

Kern-Tulare SLWD 5,330

Laguna WD SLWD 320

Madera ID SLWD 1,485

Pacheco SLWD 1,575

Pacheco SLWD 90

Panoche SLWD 3,550

Porterville ID SLWD 239

Santa Clara SLWD 8,885

Saucelito ID SLWD 262

Shafter-Wasco ID SLWD 316

Tranquillity SLWD 3,367

Tri-Valley SLWD 514

Warren Act Contract 10-WC-20-4031 4,986

Warren Act Contract 10-WC-20-4032 2,078

Warren Act Contract 09-WC-20-3930 1,864

Warren Act Contract 09-WC-20-3929 3,671

Warren Act Contract 09-WC-20-3964 1,571

2009 Rescheduled Transfer In Water 9,154

Total 58,849

From To acre-feet

SLWD Metropolitan WD 30,000

Water at risk of spill in San Luis Reservoir. 

Exchanged with MWD for return in 

following year

SLWD Mercy Springs WD 445

Growers Transfering to self in another 

district

SLWD Panoche 200

Growers Transfering to self in another 

district

SLWD Westlands 895

Growers Transfering to self in another 

district

Total 31,540

TRANSFERS IN

TRANSFERS OUT



 
 
 
 
 
 
 
 
 
 
 
 
 

SAN LUIS WATER DISTRICT 
 

WATER MANAGEMENT PLAN (2011) 
 
 
 
 
 
 
 

 
 

APPENDIX K 
 

CROP WATER NEEDS ANALYSIS 
 





































































































































 
 
 
 
 
 

 
 
 

SAN LUIS WATER DISTRICT 
 

WATER MANAGEMENT PLAN (2011) 
 
 
 
 
 
 
 

 
APPENDIX L 

 
WESTSIDE REGIONAL DRAINAGE PLAN 

 
 
 
 
 
 
 
 
 

























































 
 
 
 
 
 
 
 
 
 
 

SAN LUIS WATER DISTRICT 
 

WATER MANAGEMENT PLAN (2011) 
 
 
 
 
 
 
 

 
APPENDIX M 

 
WATER QUALITY MONITORING PLAN FOR 

DELTA MENDOTA CANAL 



 

  

 
 
 

2012 Delta-Mendota Canal Pump-in Program  
Water Quality Monitoring Plan 
 

 
 
1.1.1  
1.1.2  
 
U.S. Department of the Interior 
Bureau of Reclamation 
Mid-Pacific Region 
South-Central California Area Office Revised: 06 Feb 2012 
 



 

  

 
 

 
 

Mission Statements 
 
The mission of the Department of the Interior is to protect and 
provide access to our Nation’s natural and cultural heritage and 
honor our trust responsibilities to Indian Tribes and our 
commitments to island communities. 
 
The mission of the Bureau of Reclamation is to manage, develop, 
and protect water and related resources in an environmentally and 
economically sound manner in the interest of the American public. 



 

  

 

 

List of Abbreviations and Acronyms 

 
Authority  San Luis and Delta-Mendota Water Authority 

ºC  degrees Celsius 

DMC  Delta-Mendota Canal 

DMC Headworks DMC Milepost 2.5, Jones Pumping Plant 

DMC Check 13  DMC Milepost 70, O’Neill Forebay 

DMC Check 20      DMC Milepost 111, near Firebaugh 

DMC Check 21  DMC Milepost 116, terminus at Mendota Pool 

COC  chain of custody 

CVP   Central Valley Project 

DFG   California Department of Fish and Game 

EC   electrical conductivity, µS/cm 

Exchange Contractors San Joaquin River Exchange Contractors Water  

  Authority 

ºF  degrees Fahrenheit 

mg/L  milligrams per liter, equivalent to parts per million 

QA  Quality Assurance 

QC   Quality Control 

QCO  Quality Control Officer  

Reclamation   U.S. Department of the Interior, Bureau of  

  Reclamation  

Regional Board  California EPA, Central Valley Regional Water  

  Quality Board  

TDS  Total dissolved solids, mg/L 

USGS   U.S. Geological Survey  

µg/L  micrograms per liter, equivalent to parts per billion   

µS/cm  microSiemens per cm, salinity in water
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2012 Delta-Mendota Canal Pump-in Program  
Water Quality Monitoring Plan 

Introduction 

The overall supply of Central Valley Project (CVP) water has been reduced by drought 
and restrictions on pumping from the Sacramento-San Joaquin Delta.  Under the Warren 
Act of 1911, Reclamation may execute temporary contracts to convey non-project water 
in excess capacity in federal irrigation canals. In 2012, Reclamation proposes to execute 
temporary contracts with water districts to convey groundwater in the Delta-Mendota 
Canal (DMC) subject to the monitoring and reporting requirements outlined in this 
document. 
 
Estimated 2012 Warren Act Contract Quantities  
  
District  Acre-feet 
Banta Carbona ID   5,000 
Del Puerto WD 10,000 
West Stanislaus ID   3,000 
San Luis WD  10,000 
Panoche WD  10,000 
Pacheco WD    6,000 
Mercy Springs WD   6,000 
Total   50,000 
 
This document describes the plan for measuring the changes in the quality of water in the 
DMC caused by the conveyance of groundwater during 2012, plus changes in 
groundwater elevation to estimate subsidence.  Various agencies will use these data to 
determine the water quality conditions in the DMC, Mendota Pool, and wetlands water 
supply channels, and physical condition of local groundwater resources. 
 
This document has been prepared by the U.S. Department of the Interior, Bureau of 
Reclamation (Reclamation), in cooperation with the San Luis & Delta-Mendota Water 
Authority (Authority), and the San Joaquin River Exchange Contractors Water Authority 
(Exchange Contractors), with assistance from staff of Banta Carbona Irrigation District, 
Del Puerto Water District, San Luis Water District, and Panoche Water District.  
This monitoring plan will be conducted by staff of Reclamation, the Authority, and Water 
Districts and will complement independent monitoring by other Federal, State, and 
private agencies. 

Several sampling techniques will be used to collect samples of water, including real-time, 
grab, and composite.  The techniques used at each location are summarized in Section 3. 
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Continuous measurement of specific conductance (salinity) will be recorded at four 
stations in the canal using sondes connected to digital data loggers.  The data will be 
averaged every 15 minutes, sent via satellite to the California Data Exchange Center 
where it will be posted in the Internet as preliminary data: 

http://cdec.water.ca.gov/queryDaily.html 

Central Valley Operations Office will post the daily average salinity measurements on its 
website:  

http://www.usbr.gov/mp/cvo/wqrpt.html 

The real-time data will be collected by Reclamation and used in a mass balance to 
calculate and predict water quality conditions along the DMC.  The calculated results will 
be reported to various agencies, and compared with independent field measurements 
collected by the Reclamation, the Exchange Contractors, US Geological Survey, and 
California EPA Central Valley Regional Water Quality Control Board (Regional Board).  

Based on available funding, Reclamation will operate autosamplers at four locations 
along the DMC and Mendota Pool that will collect daily composite samples for 
measurement of selenium and salinity. 

Reclamation and the Regional Board will collect grab samples from various locations in 
the watershed to measure selenium and many other parameters. 

Reclamation will use these data to assess changes in water quality and groundwater 
conditions caused by the 2012 DMC Pump-in Program, and will implement the terms and 
conditions of the 2012 Warren Act Contracts, exchange agreements, and the 2012 Letter 
from the Exchange Contractors to Reclamation (Appendix 1). 

Background  

The Delta Division of the federal Central Valley Project (CVP) delivers water to almost a 
million acres of farmland in the San Joaquin Valley of California.  The CVP is also the 
sole source of clean water for state and federal wildlife refuges and many private 
wetlands in Fresno, Merced, San Joaquin, and Stanislaus Counties. 

The source of water for the Division is delta of the Sacramento and San Joaquin Rivers. 
This water is suitable in quality for irrigation and wetlands. The region is regularly 
affected by droughts that reduce the supply of water.  Environmental regulations also 
restrict the operation of the Jones Pumping Plant to divert water from the Delta.  The 
salinity of water in the Delta is highly variable due to the influence of tides and outflow 
of river water.  

The Delta-Mendota Canal (DMC) carries CVP water to farms, communities, and 
wetlands between Tracy and Mendota. The 116 mile canal is operated and maintained by 
the San Luis and Delta-Mendota Water Authority (Authority) under contract with 
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Reclamation. Inflows of tailwater and subsurface water add contaminants to the DMC.  
The conveyance of groundwater may further degrade the quality of water in the canal. 

The districts and refuges in the Delta Division use groundwater to supplement their 
contractual supply from the CVP.  Three Delta Division districts also have riparian rights 
to water in the San Joaquin River. These other supplies of groundwater and riparian water 
are called “Non-Project Water” because they have not been appropriated by the United 
States for the purposes of the CVP. 

The Warren Act of 1911(1) authorizes Reclamation to execute temporary contracts to 
impound, store, and carry water in federal irrigation canals when excess capacity is 
available.  Such contracts will be negotiated by Reclamation with Delta Division water 
districts to allow the introduction of non-project water into the DMC to supplement the 
supply of CVP water to help farmers deliver enough water to irrigate and sustain valuable 
permanent crops like grapes, citrus, and deciduous fruit, and to sustain the local multi-
billion dollar farming economy. 

The quality of local groundwater is variable and must be measured to confirm that there 
will be no harm to downstream water users when the non-project water is pumped into 
the DMC.  Reclamation has developed a set of standards for the acceptance of non-
project water in the DMC based on the requirements of downstream water users. 

In 2012, environmental regulations and climate change continue to reduce the supply of 
surface water for the Central Valley Project.  Water managers now must depend on 
groundwater to supplement surface water for irrigation.  However, continuous pumping 
of groundwater can quickly reduce local aquifers and can cause irreversible damage to 
facilities through subsidence. 

Reclamation will require information about each source of groundwater and more 
monitoring of the aquifer to measure overdraft, prevent subsidence, and determine the 
feasibility of continuing this program in the future.  Staff from the Authority and water 
districts will be required to take regular measurements of depth to groundwater, pump 
rates, and in-stream salinity measurements. 

This Monitoring Plan will ensure that monitoring data will measure any changes in the 
quality of CVP water in the DMC and Mendota Pool, and assess impacts on local 
aquifers.  

Monitoring Mission and Goals 

The mission of this monitoring program is to produce physical measurements that will 
determine the changes in the quality of the water in canal caused by the conveyance of 
groundwater during 2012.  The data will be used to implement the terms of the 2012 
Warren Act Contracts and exchange agreements, and to ensure that the quality of CVP 
water is commensurate with the needs and expectations of water users. 

                                                 
1 Act of February 21, 1911, ch. 141, 36 Stat. 925 
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The monitoring program will also deal with changes to groundwater resources to identify 
and prevent long-term problems to local aquifers and facilities. 

Program Goals 

 The general goals of monitoring are:  

- Evaluate the quality of water in each well, and 

- Confirm that the blend of CVP water and groundwater is suitable for domestic, 
agricultural, and wetlands uses. 

- Provide reliable data for regulation of the 2012 DMC Pump-in Program to prevent 
contamination problems 

- Provide measurements of groundwater dynamics (depth, recharge) to identify overdraft 
and subsidence 

Study Area 

The Study Area for this program encompasses the Delta-Mendota Canal from Tracy to 
Mendota, and the Mendota Pool. The canal is divided into two reaches in relation to the 
O’Neill Forebay and the connection to the State Water Project. 

Water Quality Standards 

Non-project water must meet the standards listed in Tables 6 and 7.  The lists have been 
developed by Reclamation to measure constituents of concern that would affect 
downstream water users.  In particular, the concentration of selenium in any pump-in 
water shall not exceed 2 µg/L, the limit for the Grasslands wetlands water supply 
channels specified in the 1998 Basin Plan.2  The salinity of each source of pump-in water 
shall not exceed 1500 mg/L TDS. The other constituents are mainly agricultural 
chemicals listed in the California Drinking Water Standards (Title 22)3. 

                                                 
2 California Regional Water Quality Control Board, Central Valley Region, Fourth Edition of the Water 

Quality Control Plan for the Sacramento River and San Joaquin River Basins. 
http://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/sacsjr.pdf 
 
3 California Code of regulations, Title 22.  The Domestic Water Quality and Monitoring Regulations specified 

by the State of California Health and Safety Code (Sections 4010 4037), and Administrative Code 
(Sections 64401 et seq.), as amended. 
http://www.cdph.ca.gov/certlic/drinkingwater/Documents/Lawbook/dwregulations-06-24-2010.pdf 
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Water Quality Monitoring Plan 

In-stream Monitoring  

The quality of water in the DMC will be measured at the locations listed in Tables 1, 2, 
and 3. 

Reclamation will operate and maintain the real-time stations listed in Table 1.  Based on 
available funding, Reclamation will continue to collect water samples at the sites listed in 
Table 2 under the DMC Water Quality Monitoring Program. Reclamation will be 
responsible for the costs of sampling and analysis of water sampled from the DMC under 
this monitoring program. 

Table 3 is a list of places along the canal near clusters of wells that could pump into the 
canal under this program. If the real-time monitoring is not sufficient to identify in-
stream changes in quality caused by the addition of groundwater, Reclamation may 
require weekly measurements at the checks listed in Table 3 to determine local effects 
from groups of wells. For example, if the quantity of CVP water in the canal is limited, 
Reclamation will require detailed monitoring to identify the individual and cumulative 
changes in water quality caused by the addition of groundwater.  

Table 1. Real-Time Monitoring Stations 

Location 
Operating 

Agency 
Parameters Frequency Remarks 

DMC Headworks Milepost 
3.5 

CVO EC Real-time CDEC Site: DMC 

DMC Check 13     Milepost 
70 

CVO EC Real-time CDEC site : ONI 

DMC Check 20    Milepost 
111 

CVO EC Real-time CDEC site : DM2 

DMC Check 21    Milepost 
116.5 

CVO EC Real-time CDEC site : DM3 

Key:  CDEC: California Data Exchange Center CVO: Central Valley Operations Office 
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Table 2. Water Quality Monitoring Stations 

Location 
Operating 

Agency 
Parameters Frequency Remarks 

DMC Headworks 
Milepost 3.46 

Reclamation EC, selenium Daily composite Autosampler 

DMC at McCabe Rd 
Milepost 68 

Reclamation Various Monthly Grab sample 

DMC Check 13 
Milepost 70 

Reclamation EC, selenium Daily composite Autosampler 

DMC at Russell Ave 
Milepost 97.7 

Reclamation 
EC, selenium, 

boron, mercury 
Monthly Grab sample 

DMC at Telles Farm 
Bridge Milepost 100 

Reclamation EC, selenium Monthly Grabs sampler 

DMC at Washoe Ave 
Milepost 110.1 

Reclamation 
EC, selenium, 

boron, mercury 
Monthly Grab sample 

DMC Check 21 
Milepost 116.5 

Reclamation EC, selenium Daily composite Autosampler 

CCID Main Canal at 
Bass Ave 

Reclamation EC, selenium Daily composite Autosampler 

Key: Reclamation:  MP-157 Environmental Monitoring Branch  
Note: Frequency may be reduced at Headworks and Check 13 in 2012. 

 
Table 3. In-Stream Monitoring Stations (Optional) 

Location 
Responsible 

Agency 
Parameters Frequency Remarks 

DMC Check 2 
Milepost 16.2 

SLDMWA EC Weekly Field measurement 

DMC Check 3 
Milepost 20.6 

SLDMWA EC Weekly Field measurement 

DMC Check 6 
Milepost 34.4 

SLDMWA EC Weekly Field measurement 

DMC Check 7 
Milepost 38.7 

SLDMWA EC Weekly Field measurement 

DMC Check 9 
Milepost 48.6 

SLDMWA EC Weekly Field measurement 

DMC Check 12 
Milepost 64.0 

SLDMWA EC Weekly Field measurement 

 
DMC Check 16 
Milepost 85.1 

SLDMWA EC Weekly Field measurement 

DMC at Telles 
Bridge Milepost 
100.9 

SLDMWA EC Weekly Field measurement 

Key: SLDMWA: San Luis and Delta-Mendota Water Authority 
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Wellhead Monitoring 

Initial Analysis 

All districts participating in the 2012 DMC Pump-in Program must provide the following 
information about each well to Reclamation prior to pumping groundwater into the DMC:  
 
-  the location of each well, pumping rate, and point of discharge into the DMC;  

-  complete water quality analyses (Table 5 or 6)4 

-  the depth to groundwater in every well before pumping into the DMC commences. 

Though most of the wells are privately owned, the Districts must provide access to each 
well for Reclamation and Authority staff.   

All water samples must be sampled and preserved according to established protocols in 
correct containers. Analyses should be conducted by laboratories that have been approved 
by Reclamation, listed in Table 7. Each sample of well water must be sampled and 
analyzed at the expense of the well owner. Reclamation staff will review the analytical 
results and notify the District which wells may pump into the DMC in 2012.   

Compliance Monitoring 

Daily Salinity 

Mean daily salinity of water in the DMC will be assessed with the sensors along the canal 
that report real-time data to CDEC, listed in Table 1.  Reclamation and the Authority will 
monitor daily changes in salinity along the canal. 

Weekly Monitoring 

Reclamation may require weekly measurements of salinity along the DMC if the real-
time sensors are not sufficient to identify changes. If necessary, Reclamation will direct 
the Authority to measure the EC of water in the canal at the places listed in Table 3.  
These sites are located downstream from clusters of wells that could pump into the DMC.  
In addition, Reclamation may also direct Authority staff to measure the EC of the water 
in each active well  

The weekly volume of groundwater pumped into the DMC from each well will be 
measured by the Authority and sent to Reclamation at the end of each week. 

Selenium Monitoring 

Reclamation will continue to measure selenium in the canal and Mendota Pool with 
autosamplers listed in Table 2.  Reclamation may collect random samples of water from 

                                                 
4 Note: Laboratory analyses of water in each well may be measured within three years 
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various active wells; the cost of these selenium tests will be borne by Reclamation. Based 
on available funds, Reclamation may also measure boron in the canal and wells. 

Depth to Groundwater 

The Authority will to measure the depth to groundwater in each active well quarterly.  
Table 8 is a summary of measurements collected by the Authority since May 1995.  The 
current depth to groundwater in each well will be compared to the depths listed in Table 
8.  If the current depth exceeds the maximum depth observed in Table 8, then 
Reclamation will advise the District to stop pumping from that well until the depth of 
water in the well recovers to an agreed depth, such as the median observed depth. 

Data Compilation and Review 

All compliance monitoring data collected by the Authority (i.e., flow/ EC/depth of 
groundwater in each active well, flow/EC in the DMC) will be entered into worksheets 
and presented each week to Reclamation via e-mail.  Reclamation will review the data to 
identify changes in the quality of water in the canal and in individual wells, and potential 
changes in the local aquifer that could lead to overdraft or subsidence. 

Water Quality Monitoring Parameters and Data Management 

The following sections describe the parameters for real-time and laboratory measurement 
of water quality, as well as methods for quality control, data management, and data 
reporting. 

Real-Time Water Quality Monitoring Parameter 

Reclamation and the Central Valley Operations Office have sensors along the DMC that 
measure salinity and temperature of water. These continuous measurements are posted on 
the Internet in real-time. 

Salinity 

Salinity is a measure of dissolved solids in water. It is the sum weight of many different 
elements within a given volume of water, reported in milligrams per liter (mg/L) or parts 
per million (ppm). Salinity is an ecological factor of considerable importance, influencing 
the types of organisms that live in a body of water. Also, salinity influences the kinds of 
plants and fish that will grow in a water body. Salinity can be estimated by measuring the 
electrical conductivity (EC) of the water.  

Central Valley Operations Office (CVO) uses this conversion factor for estimating Total 
Dissolved Solids (TDS) from EC: 
 

 TDS (mg/L) = EC (µS/cm) * 0.618 + 16 
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Sampling For Laboratory Analyses of Water Quality 

The following sections describe constituents for laboratory analyses of water quality, as 
well as methods for water quality sampling and chain of custody documentation. 

Constituents 
Table 5 and 6 are lists of constituents to be measured at in each well that will pump into 
the DMC during 2012. Parameters include selenium, mercury, boron, nutrients, and other 
compounds that cannot be measured with field sensors. Table 7 is a list of laboratories 
whose sampling and analytical practices have been approved by Reclamation. 

Sampling methods 
Grab samples will be collected in a bucket or bottle from the point of discharge into the 
canal. Samples of canal water should be collected mid-stream from a bridge or check 
structure. Grab samples should be poured directly into sample bottles appropriate to the 
analyses.  This technique is for samples collected weekly or less frequently.  The 
analytical laboratory will specify the sample volume, type of bottle, need for 
preservative, and special handling requirements. Reclamation may train field staff on 
proper sample collection and handling. 

Time composite samples will be collected from the DMC by Reclamation using an 
autosampler.  Daily composite samples will consist of up to eight subsamples taken per 
day and mixed into one sample.  Weekly composite samples will consist of seven daily 
subsamples mixed into one sample. 

Chain of Custody documentation 
Chain of custody (COC) forms will be used to document sample collection, shipping, 
storage, preservation, and analysis.  All individuals transferring and receiving samples 
will sign, date, and record the time on the COC that the samples are transferred. 

Laboratory COC procedures are described in each laboratory's Quality Assurance 
Program Manual.  Laboratories must receive the COC documentation submitted with 
each batch of samples and sign, date, and record the time the samples are transferred.  
Laboratories will also note any sample discrepancies (e.g., labeling, breakage). After 
generating the laboratory data report for the client, samples will be stored for a minimum 
of 30 days in a secured area prior to disposal. 

Chain of Custody documentation 
Chain of custody (COC) forms will be used to document sample collection, shipping, 
Quality control (QC) is the overall system of technical activities that measure the 
attributes and performance of a process, item, or service against defined standards to 
verify that stated requirements are met. 

Quality assurance (QA) is an integrated system of management activities involving, 
planning, implementation, documentation, assessment, reporting, and quality 
improvement to ensure that a process, item, or service is of the type and quality needed 
and expected by the customer. 
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QA objectives will be used to validate the data for this project.  The data will be 
accepted, rejected, or qualified based on how sample results compare to established 
acceptance criteria. 

The precision, accuracy, and contamination criteria will be used by the QCO to validate 
the data for this project.  The criteria will be applied to the blind external duplicate/split, 
blank, reference, or spiked samples submitted with the production samples to the 
analytical laboratories by the participating agencies to provide an independent assessment 
of precision, accuracy, and contamination.   

Laboratories analyze their own QC samples with the client’s samples.  Laboratory QC 
samples, including laboratory fortified blanks, matrix spikes, duplicates, and method 
blanks, assess precision, accuracy, and contamination.  Laboratory QC criteria are stated 
in the analytical methods or determined by each laboratory.  Since internal control ranges 
are often updated in laboratories based on instrumentation, personnel, or other influences, 
it is the responsibility of the QCO to verify that these limits are well documented and 
appropriately updated during system audits. The preferred method of reporting the QC 
results is for the laboratory to provide a QC summary report with acceptance criteria for 
each QC parameter of interest.   

For water samples, the QCO will use a statistical program to determine if current 
concentrations for parameters at given sites are consistent with the historical data at these 
sites.  A result is determined to be a historical outlier if it is greater than 3 standard 
deviations from the average value for the site.  The presence of an outlier could indicate 
an error in the analytical process or a significant change in the environment.  

Samples must be prepared, extracted, and analyzed within the recommended holding time 
for the parameter.  Data may be qualified if the sample was analyzed after the holding 
time expires. 

Completeness refers to the percentage of project data that must be successfully collected, 
validated, and reported to proceed with its intended use in making decisions.   

Constraints with regard to time, money, safety, and personnel were some of the factors in 
choosing the most representative sites for this project.  Monitoring sites have been 
selected by considering the physical, chemical, and biological boundaries that define the 
system under study.  

Sites also were selected to be as representative of the system as possible.  However, 
Reclamation will continue to evaluate the choice of the sites with respect to their 
representativeness and will make appropriate recommendations to the Contracting 
Officer given a belief or finding of inadequacy.   

Comparability between each agency’s data is enhanced through the use of Standard 
Operating Procedures that detail methods of collection and analysis.  Each agency has 
chosen the best available protocol for the sampling and analyses for which it is 
responsible based on the agency’s own expertise.  Audits performed by the QCO will 
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reinforce the methods and practices currently in place and serve to standardize techniques 
used by the agencies. 

Chain of Custody documentation 
Chain of custody (COC) forms will be used to document sample collection, shipping, 
Real-Time Data – Raw data from field sensors, must be identified as preliminary, subject 
to change 

Provisional Data - Data that have been reviewed by the collecting agency but may be 
changed pending re-analyses or statistical review 

 

Laboratory Data – Data produced by the laboratory following laboratory QA/QC 
protocols 

Chain of Custody documentation 
Chain of custody (COC) forms will be used to document sample collection, shipping, In-
stream data will be collected by Reclamation. Routine measurements of flow, EC, and 
depth of groundwater in each well will be collected by the Authority and sent to 
Reclamation each week. 

Reclamation will compile these data in a water balance model developed by Reclamation, 
the Authority, and Exchange Contractors to predict the change in salinity in the canal 
with the addition of groundwater.   

Real-time data will be used to monitor day-to-day patterns and assess actual conditions. 
The real-time data will be posted in regular e-mail messages to the districts and 
Authority.  Reclamation will compile all flow, water quality, and groundwater data into a 
final report for future reference. 

Chain of Custody documentation 
Chain of custody (COC) forms will be used to document sample collection, shipping, and 
handling.   

Water Quality Requirements  

Each week, Reclamation staff will use the real-time salinity measurements (Table 1) and 
optional weekly in-stream measurements (Table 3) to monitor and determine the changes 
in salinity in the DMC, and determine if the groundwater pump-ins have caused these 
changes.  Reclamation staff will compile other water quality data collected for this 
program and by others do evaluate changes in the canal. 

Reclamation and the Authority will allow groundwater to be pumped into the DMC if 
such water does not cause the concentration of important constituents in the canal to 
exceed certain thresholds listed in Tables 4a and 4b.  The 2012 Exchange Contractors 
letter will have further conditions for the lower portion of the canal.  
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Table 4a. Maximum Allowable Concentration of Seven Constituents in the Upper 
DMC (between Jones Pumping Plant and Check 13) 

Constituent Monitoring Location 
Maximum concentration in the 

DMC 

Arsenic  McCabe Road 10 µg/L 

Boron  McCabe Road 0.7 mg/L 

Nitrates as N  McCabe Road 45 mg/L 

Selenium Check 13 2 µg/L 

Specific conductance (EC) Check 13 1,200 µS/cm 

Sulfates  McCabe Road 250 mg/L 

Total Dissolved Solids* Check 13 800 mg/L 

*Calculation:  TDS (mg/L) = EC (µS/cm) x 0.618 + 16 

Reclamation will direct the Districts to stop pumping groundwater into the upper DMC if 
the concentration of any of these constituents in the canal exceed the maximum allowable 
concentrations listed in Table 4a. 

Table 4b. Maximum Allowable Concentration of Three Constituents in the Lower 
DMC 

Constituent Monitoring Location 
Maximum concentration in the 

DMC 

Selenium Check 21 2 µg/L 

Daily Change in TDS Checks 13 – 20 Less than 30 mg/L 

Total Dissolved Solids* Check 20 450 mg/L 

 

Reclamation will direct the Districts to stop pumping groundwater into the lower DMC if 
any of the parameters listed in Table 4b are exceeded. 

Reclamation will continue to monitor the effects of the six sumps near Firebaugh that 
pump subsurface groundwater into the canal.  Note: the sumps are located downstream of 
the proposed wells listed in Table 8. 

Reclamation reserves the right to modify this monitoring program at any time to change. 

Revised: 06 Feb 2012 SCC-107 



Table 5. Water Quality Standards for Acceptance of Groundwater into the Upper Delta-Mendota Canal
Jones Pumping Plant to Check 13 (O'Neill Forebay)

   

Constituent Units
CAS Registry 

Number

Recommended 
Analytical 

Method

Primary
Aluminum mg/L 1 (1) 0.05 (2) 7429-90-5 EPA 200.7
Antimony mg/L 0.006 (1) 0.006 (2) 7440-36-0 EPA 200.8
Arsenic mg/L 0.01 (1) 0.002 (2) 7440-38-2 EPA 200.8
Barium mg/L 1 (1) 0.1 (2) 7440-39-3 EPA 200.7
Beryllium mg/L 0.004 (1) 0.001 (2) 7440-41-7 EPA 200.7
Boron mg/L 0.7 (16) 7440-42-8 EPA 200.7
Cadmium mg/L 0.005 (1) 0.001 (2) 7440-43-9 EPA 200.7
Chromium mg/L 0.05 (1) 0.01 (2) 7440-47-3 EPA 200.7
Lead mg/L 0.015 (9) 0.005 (8) 7439-92-1 EPA 200.8
Mercury mg/L 0.002 (1) 0.001 (2) 7439-97-6 EPA 245.1
Nickel mg/L 0.1 (1) 0.01 (2) 7440-02-0 EPA 200.7
Nitrate (as NO3) mg/L 45 (1) 2 (2) 7727-37-9 EPA 300.1
Nitrate + Nitrite (sum as nitrogen) mg/L 10 (1) EPA 353.2
Nitrite (as nitrogen) mg/L 1 (1) 0.4 (2) 14797-65-0 EPA 300.1
Selenium mg/L 0.002 (13) 7782-49-2 EPA 200.8
Thallium mg/L 0.002 (1) 0.001 (2) 7440-28-0 EPA 200.8

Secondary
Chloride mg/L 250 (7) 16887-00-6 EPA 300.1
Copper mg/L 1 (10) 0.05 (8) 7440-50-8 EPA 200.7
Iron mg/L 0.3 (6) 7439-89-6 EPA 200.7
Manganese mg/L 0.05 (6) 7439-96-5 EPA 200.7
Molybdenum mg/L 0.01 (11) 7439-98-7 EPA 200.7
Silver mg/L 0.1 (6) 7440-22-4 EPA 200.7
Sodium mg/L 69 (15) 7440-23-5 EPA 200.7
Specific Conductance μS/cm 2,200 (7) SM 2510 B
Sulfate mg/L 250 (7) 14808-79-8 EPA 300.1
Total Dissolved Solids mg/L 1,500 (7) SM 2540 C
Zinc mg/L 5 (6) 7440-66-6 EPA 200.7

Radioactivity
Gross Alpha pCi/L 15 (3) 3 (3) SM 7110C

Organic Chemicals
Atrazine μg/L 1 (4) 0.5 (5) 1912-24-9 EPA 508.1
Bentazon μg/L 18 (4) 2 (5) 25057-89-0 EPA 515
Carbofuran μg/L 18 (4) 5 (5) 1563-66-2 EPA 531.1-2
Chlordane μg/L 0.1 (4) 0.1 (5) 57-74-9 EPA 505
Chlorpyrifos μg/L 0.025 (14) 2921-88-2 EPA 8141
2,4-D μg/L 70 (4) 10 (5) 94-75-7 EPA 515.1-4
Diazinon μg/L 0.16 (14) 333-41-5 EPA 507
Dibromochloropane (DBCP) μg/L 0.2 (4) 0.01 (5) 96-12-8 EPA 504.1
Endrin μg/L 2 (4) 0.1 (5) 72-20-8 EPA 505
Ethylene Dibromide (EDB) μg/L 0.05 (4) 0.02 (5) 206-93-4 EPA 504.1
Glyphosate μg/L 700 (4) 25 (5) 1071-83-6 EPA 547
Heptachlor μg/L 0.01 (4) 0.01 (5) 76-44-8 EPA 505
Heptachlor Epoxide μg/L 0.01 (4) 0.01 (5) 1024-57-3 EPA 505
Lindane μg/L 0.2 (4) 0.2 (5) 58-89-9 EPA 505
Methoxychlor μg/L 30 (4) 10 (5) 72-43-5 EPA 505
Molinate μg/L 20 (4) 2 (5) 2212-67-1 EPA 525.2
2, 4, 5-TP (Silvex) μg/L 50 (4) 1 (5) 93-72-1 EPA 515.1-4
Simazine μg/L 4 (4) 1 (5) 122-34-9 EPA 508.1
Thiobencarb μg/L 70 (4) 1 (5) 28249-77-6 EPA 525.2
Toxaphene μg/L 3 (4) 1 (5) 8001-35-2 EPA 505

Maximum 
Contaminant Level 

Detection Limit for 
Reporting



Table 5. Water Quality Standards for Acceptance of Groundwater into the Upper Delta-Mendota Canal
Jones Pumping Plant to Check 13 (O'Neill Forebay)

Sources:

(1) Title 22. Table 64431-A (mg/L) (6) Title 22. Table 64449-A (mg/L)

(2) Title 22. Table 64432-A (mg/L) (7) Title 22. Table 64449-B (mg/L)

(3) Title 22. Table 64442 (pCi/L) (8) Title 22. Table 64678-A (mg/L)

(4) Title 22. Table 64444-A (mg/L) (9) Title 22. Section 64678 (d)

(5) Title 22. Table 64445.1-A (mg/L) (10) Title 22. Section 64678 (e)

California Drinking Water Regulations Sep 2011
http://www.cdph.ca.gov/certlic/drinkingwater/Documents/Lawbook/dwregulations-2011-09-22.pdf

(13) Basin Plan, Table III-1 (ug/L) (selenium in Grasslands water supply channels)

Sacramento & San Joaquin River Basin Plan 2009
http://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/sacsjr.pdf

(15) Ayers, Table 1 (mg/L) (sodium)

(16) Ayers, Table 21 (mg/L) (boron)

Water Quality Standards for Agriculture 1985
http://www.fao.org/DOCREP/003/T0234E/T0234E00.HTM

revised: 10 Jan 2012 SCC-107

California Regional Water Quality Control Board, Central Valley Region, Fourth Edition of the Water Quality Control Plan for the 
Sacramento River and San Joaquin River Basins.

Title 22.  The Domestic Water Quality and Monitoring Regulations specified by the State of California Health and Safety Code 
(Sections 4010-4037), and Administrative Code (Sections 64401 et seq.), as amended.

(14) Basin Plan, Table III-2A (ug/L) (chlorpyrifos & diazinon in San Joaquin River from Mendota to Vernalis)

Ayers, R. S. and D. W. Westcot, Water Quality for Agriculture , Food and Agriculture Organization of the United Nations - Irrigation 
and Drainage Paper No. 29, Rev. 1, Rome (1985).



Table 6. Water Quality Standards for Acceptance of Groundwater into the lower Delta-Mendota Canal
Check 13 (O'Neill Forebay) To Check 21 (Mendota Pool)

Constituent Units
CAS Registry 

Number

Recommended 
Analytical 

Method

Bicarbonate mg/L 61 (5) 71-52-3 SM 2320 A

Boron mg/L 0.7 (3) 7440-42-8 EPA 200.7

Calcium mg/L 80 (5) 7440-70-2 EPA 200.5

Chloride mg/L 40 (5) 189689-94-9 EPA 300.1

Chlorpyrifos μg/L 0.025 (2) 2921-88-2 EPA 8141

Chromium, total μg/L 50 (1) 7440-47-3 EPA 200.7

Diazinon μg/L 0.16 (2) 333-41-5 EPA 507

Hardness mg/L calculated

Magnesium mg/L 16 (5) 7439-95-4 EPA 200.5

Mercury μg/L 2 (1) 7439-97-6 EPA 245.1

Molybdenum μg/L 10 (3) 7439-98-7 EPA 200.7

Nickel μg/L 100 (1) 7440-02-0 EPA 200.7

Nitrate (as NO3) mg/L 45 (1) 7727-37-9 EPA 300.1

Nitrite (as nitrogen) mg/L 1 (1) 14797-65-0 EPA 300.1

pH units 5.0 - 7.0 (5) EPA 150.1

Potassium mg/L 4.5 (5) 7440-09-7 EPA 200.5

SAR <2 (5) calculated

Selenium μg/L 2 (2) 7782-49-2 EPA 200.8

Sodium mg/L 69 (3) 7440-23-5 EPA 200.7

Specific Conductance μS/cm 1,230 (4) SM 2510 B

Sulfate mg/L 250 (1) 14808-79-8 EPA 300.1

Total Dissolved Solids mg/L 800 (4) SM 2540 C

revised 11/23/2009 SCC-107

Maximum 
Contaminant Level 

(5) Spectrum Analytic, Inc.  Guide to Interpreting Irrigation Water Analysis. Washington C.H., Ohio 
http://www.spectrumanalytic.com/support/library/rf/A_Guide_to_Interpreting_Irrigation_Water_Analysis.htm

(1) Title 22.  The Domestic Water Quality and Monitoring Regulations specified by the State of California Health and Safety Code 
(Sections 4010-4037), and Administrative Code (Sections 64401 et seq.), as amended.

(2) California Regional Water Quality Control Board, Central Valley Region, Fourth Edition of the Water Quality Control Plan for the 
Sacramento River and San Joaquin River Basins. Table III-2A

(3) Ayers, R. S. and D. W. Westcot, Water Quality for Agriculture , Food and Agriculture Organization of the United Nations - Irrigation 
and Drainage Paper No. 29, Rev. 1, Rome (1985).

(4) Second Amended Contract for Exchange of Waters, No I1r-1144, Article 9. Quality of Substitute Water. 



Address 908 North Temperance Avenue, Clovis, CA 93611
Contact Diane Anderson (Project Manager) or Cynthia Clark
P/F (559) 275-2175 / (559) 275-4422
Email danderson@applinc.com; cclark@applinc.com
Methods Approved for inorganic and organic parameters in water and soil

Address 2218 Railroad Avenue  Redding, CA  96001   USA
Contact Nathan Hawley, Melissa Hawley, Ricky Jensen
P/F (530) 243-7234 / (530) 243-7494
Email nhawley@basiclab.com (QAO), mhawley@basiclab.com (PM), sthomas@basiclab.com (quotes)

poilar@basiclab.com (sample custody), khawley@basiclab.com (sample custody)

CC Info nhawley@basiclab.com, Jennifer Rawson (ext. 203 - invoices) 

Reanalysis requests need to always be addressed to Melissa Hawley and CC'd to Nathan Hawley

Quotes address to Sabrina Thomas and cc Nathan Hawley

Methods Approved for inorganic/organic parameters

Address 2451 Estand Way  Pleasant Hill, CA  94523  USA
Contact David Block
P/F (925) 682-7200 / (925) 686-0399;  (925) 382-9760 Cell
Email dblock@blockenviron.com
Methods Approved for Toxicity Testing

Add 3249 Fit ld R d R h C d CA 95742

Table 7. Approved Laboratory List for the Mid-Pacific Region Environmental Monitoring Branch

APPL Laboratory

Basic Laboratory

Block 
Environmental 
Services

C lif i Address 3249 Fitzgerald Road  Rancho Cordova, CA  95742
Contact Scott Pieters
P/F (916) 638-7301 / (916) 638-4510
Email scottp@californialab.com (p.m.), janetm@californialab.com (QA)
Methods Approved for inorganic, organic, and microbiological parameters.

Address 1885 N. Kelly Rd. Napa, CA  94558
Contact Mike Hamilton
P/F (707) 258-4000/(707) 226-1001
Email Mike_Hamilton@caltestlabs.com; info@caltestlabs.com
Methods Approved for inorganic parameters

Address 2005 Nimbus Road  Rancho Cordova, CA  95670  USA  
Contact David B. Crane - Laboratory Director Patty Bucknell - Inorganic Chemist

Gail Chow - QA Manager + re-analysis requests (916) 358-2840
P/F (916) 358-2858 / (916) 985-4301, Sample Receiving:  (916) 358-0319 Scott or Mary
Email dcrane@ospr.dfg.ca.gov; pbucknell@ospr.dfg.ca.gov; gcho@ospr.dfg.ca.gov 
Methods Approved only for metals analysis in tissue, organics pending

Address 853 Corporation Street  Santa Paula, CA  93060  USA
Contact David Terz, QA Director
P/F (805) 392-2024 / (805) 525-4172
Email davidt@fglinc.com
Methods Approved for all inorganic and organic parameters in drinking water and general physical analysis in 

soils.

Dept. of Fish & 
Game - WPCL 

Fruit Growers 
Laboratory

Caltest Analytical 
Laboratory

California 
Laboratory 
Services

U:\ceacock\03 H2OTEST\01 Warren Act contracts\02 2012 DMC WAC policy\2012 DMC pump-in wq plan - tables 5 - 8 rev 10 Jan 
2012.xlsx Page 4



Table 7. Approved Laboratory List for the Mid-Pacific Region Environmental Monitoring Branch

Address 750 Royal Oaks Drive Ste. 100  Monrovia, CA  91016  USA
Contact Bradley Cahoon and Rita Reeves (Project Managers - Sacramento), Linda Geddes* (Project 

Manager - Monrovia) *Work with Linda after samples arrive at laboratory
P/F (916) 418-8358, (626) 386-1100, Linda - (626) 386-1163, Rita cell 916-996-5929
Email Bradley.Cahoon@us.mwhglobal.com, linda.geddes@mwhglobal.com
CC Info cc. Rita on all communications to Bradley.
Methods Approved for all inorganic, organic, and radiochemistry parameters in drinking water

Address 2527 Fresno Street Fresno, CA  93721  USA
Contact Julio Morales (PM), Maria Manuel (QA Officer), Sample Control (Bottle Orders), Juli Adams 

(Lab Director); Lisa Montijo (Assistant PM)
P/F (559) 268-7021 / (559) 268-0740
Email juliom@mooretwining.com; mariam@mooretwining.com; julia@mooretwining.com; 

lisam@mooretwining.com

Methods Approved for COD by SM5220D and general chemistry including boron analysis (not TOC)

Address SDSU: Box 2170, ACS Rm. 133  Brookings, SD  57007  USA
Contact Nancy Thiex, Laboratory Director
P/F (605) 688-5466 / (605) 688-6295
Email Nancy.Thiex@sdstate.edu 
CC Info For re-analysis: contact Zelda McGinnis-Schlobohm and Nancy Anderson

Zelda.Schobohm@SDSTATE.EDU, Nancy.Anderson@SDSTATE.EDU
For analysis questions only:  just CC. Nancy Anderson

Methods Approved for boron, selenium, and molybdenum analyses (except boron in soil; Olson does not have the 
capability)

Add 255 Scottsville Blvd Jackson CA 95642Si F thill

Montgomery 
Watson/Harza 
Laboratories

Moore Twining 
Laboratories, Inc.

Olson 
Biochemistry 
Laboratories

Address 255 Scottsville Blvd, Jackson, CA  95642
Contact Sandy Nurse (Owner) or Dale Gimble (QA Officer)
P/F (209) 223-2800 / (209) 223-2747
Email sandy@sierrafoothilllab.com, CC:  dale@sierrafoothilllab.com
Methods Approved for all inorganic parameters, microbiological parameters, acute and chronic toxicity .

Address 880 Riverside Parkway  West Sacramento, CA  95605  USA
Contact Linda Laver
P/F (916) 374-4362 / (916) 372-1059 fax
Email Linda.Laver@TestAmericaInc.com
Methods Approved for all inorganic parameters and hazardous waste organics .  Ag analysis in sediment, when 

known quantity is present, request 6010B

Address 475 East Greg Street # 119 Sparks, NV  89431  USA
Contact Erin Pfau (Client Services), Andy Smith (Lab Drctr)
P/F (775) 355-0202 / (775) 355-0817
Email erinp@wetlaboratory.com, andy@wetlaboratory.com
Methods Approved for inorganic parameters (metals, general chemistry) and coliforms.

revised: 2/14/2011

Sierra Foothill 
Laboratory, Inc.

TestAmerica

Western 
Environmental 
Testing 
Laboratories

U:\ceacock\03 H2OTEST\01 Warren Act contracts\02 2012 DMC WAC policy\2012 DMC pump-in wq plan - tables 5 - 8 rev 10 Jan 
2012.xlsx Page 5



Table 8.  Summary of Depth to Groundwater in Wells Beside the Delta-Mendota Canal (feet)
May 1995 - Dec 2011

DMC Milepost Max Min Average Median Recent Count

12.37L 327.8 164.2 230.7 226.0 240.0 53
12.69L 244.8 207.5 224.7 223.0 213.0 53
12.75R 295.0 212.0 249.6 253.0 253.0 52
13.31L 275.8 210.0 227.9 223.5 210.0 52
14.26R 268.5 225.0 239.2 238.0 227.0 52
15.11R 264.0 200.0 241.1 244.0 260.0 53
21.25L 156.0 106.0 122.0 116.0 132.0 51
21.86L 130.0 89.6 108.7 108.0 107.0 53
22.77R 170.0 39.2 134.8 135.0 135.0 53
23.41L 254.0 141.0 191.8 189.5 174.0 53
30.43R 169.8 121.8 145.0 145.8 143.0 53
30.43L 191.0 102.0 126.1 124.2 191.0 53
31.60L 277.0 110.1 213.8 231.8 133.0 53
33.71L 198.6 130.9 164.3 167.9 136.0 53
35.73R 287.0 146.8 165.2 160.6 181.0 53
36.01L 290.0 137.2 203.9 185.5 256.0 51
36.80L 204.0 111.0 154.4 153.0 153.0 52
37.10L 277.0 158.0 192.3 191.0 173.0 52
37.32L 200.0 150.8 165.3 161.7 164.0 52
37.58L 170.0 127.8 145.9 141.2 146.0 52
45.78R 121.0 83.0 99.7 97.1 102.0 52
48.97L 130.0 71.0 96.7 94.5 71.0 48

48.96LNEW 101.0 88.0 95.0 96.0 101.0 8
51.66L 141.2 86.4 107.9 106.0 92.0 52
58.28L 69.0 27.0 44.4 43.1 52.0 51
60.06R 95.0 37.6 67.0 67.2 73.0 51
66.71L 54.0 19.8 36.4 34.1 40.0 51
78.31L 49.3 21.9 29.3 27.9 28.0 60
79.13R 111.8 57.8 82.8 87.8 57.8 60
79.13L 87.8 63.3 72.2 68.8 87.8 8
79.60L 83.2 52.9 65.3 63.0 59.6 60
80.03L 80.0 16.0 35.8 35.5 37.4 60
80.03R 143.5 73.0 108.4 122.8 73.0 9
80.62R 100.2 47.8 61.9 59.8 57.0 60
80.62L 69.0 19.4 43.6 43.0 41.3 60
81.08-R 72.5 55.1 60.5 58.1 56.5 8
83.08-R 64.9 37.6 46.3 43.0 44.1 35
83.67-L 71.6 12.0 25.0 23.4 24.2 35
90.18R 201.3 103.9 138.5 132.4 129.8 60
90.19L1 218.5 98.9 145.3 137.4 145.5 60
90.19L2 190.0 72.0 131.7 124.5 118.8 60
90.39R 212.0 105.0 138.7 133.8 134.6 60



Table 8.  Summary of Depth to Groundwater in Wells Beside the Delta-Mendota Canal (feet)
May 1995 - Dec 2011

DMC Milepost Max Min Average Median Recent Count

90.60L 192.0 28.7 136.5 132.0 131.5 60
90.61R 198.0 104.0 137.1 132.7 132.5 60
90.91L 285.9 93.2 143.8 136.1 127.1 60
91.15L 287.7 97.4 138.0 129.3 129.3 60
91.36L 217.0 11.3 103.0 118.9 11.3 60
91.57R 222.2 91.8 134.2 128.0 131.2 60
91.68R 219.6 99.2 142.1 138.9 167.5 60
91.77R 172.2 96.0 127.1 124.2 n/a 60
91.80L 195.2 93.1 133.8 126.5 130.0 60
92.00R 172.6 109.0 137.7 131.2 n/a 60
92.14L 215.1 98.8 143.5 138.7 140.8 60
92.20R 220.0 95.8 141.0 139.1 132.0 60
92.72L 218.3 100.2 146.2 134.5 133.4 60
93.20L 296.1 102.2 138.1 131.0 134.9 60
93.27R 228.4 115.0 157.7 150.5 158.0 59
93.27L 218.9 100.8 144.7 140.1 141.7 60
94.26L 228.1 99.7 142.4 133.2 168.9 60
95.62L 213.4 99.6 143.0 129.9 167.9 60
97.28L 138.8 34.0 67.8 52.6 128.3 60
98.74L 114.2 39.2 53.8 45.8 56.9 60
99.24L 158.3 31.5 60.7 51.5 93.6 60
99.82L 181.8 19.5 64.4 54.7 75.0 60
100.24L 136.6 28.1 58.1 49.8 66.2 60
100.65L 131.2 36.5 64.7 58.2 98.8 60
100.85L 98.3 39.0 57.2 55.0 67.6 59
101.27L 131.4 37.4 63.4 50.5 74.4 59
102.04R 130.0 38.0 62.1 51.5 61.5 59
106.20R 138.3 60.7 90.4 83.2 126.0 59
113.72L 29.2 13.2 21.6 21.6 n/a 59
115.32R 82.9 18.5 30.6 31.6 19.8 59
115.62L 42.0 12.2 25.6 24.4 17.6 58
115.84R 39.2 14.9 24.8 23.0 19.3 59
116.40L1 77.0 14.2 29.8 27.8 17.2 59
116.40L2 74.0 11.3 29.8 23.7 29.1 55

Source: San Luis & Delta-Mendota Water Authority
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Attachment 2 – Measurement Certification 
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Attachment 3 – Typical Turnout Drawings 
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Attachment 4 – Typical Annual Meter 
Calibration Results 
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WMP-Series
PLASTIC-BODIED MAGMETER

253.872.0284		  seametrics.com

PROUDLY
    MADE
       IN THE

USA

Ce

rti
fied Company

ISO
9001:2008

Features
•	 No moving parts

•	 Minimal straight pipe required

•	 Battery powered

•	 Built-in rate & total indicator

•	 Corrosion resistant

•	 Pulse output (WMP101 only)

APPLICATIONS

Industrial wastewater 
discharge

Grey water

Well monitoring

Irrigation

Mining

1 inch
2 inch

9 0 0 1 : 2 0 0 8
CERTIFIED COMPANYISO

3 inch

Contact Your Supplier

The WMP-Series is a full-bore, plastic-bodied electromagnetic flow meter 
designed for flow and usage monitoring applications in 1, 2 and 3 inch 
pipe.  The polypropylene flow tube offers corrosion resistance to a wide 
range of chemicals and fertilizers.  It is light weight and easy to install or 
remove from the pipe for inspection.

With no moving parts, the magmeter permits unobstructed flow, 
minimizing flow disturbances and straight pipe requirements.  The WMP-
Series can be used in piping configurations where there is little space 
between the meter and an elbow or valve.  The WMP-Series is resistant 
to wear from sand and debris found in ground or surface water.  Since 
there are no bearings or propeller to wear out, maintenance and repair 
costs are kept to a minimum and it tolerates high flows without damage.

A hinged polyethylene cover is included that protects from dust and UV 
rays, while permitting easy access to the flow rate and total display. The 
electronics housing can be fitted with cross-drilled screws and seal wire 
for tamper-evidence.  Flow rate and total can be displayed in a variety of 
units, customer-selected and factory-set.

The WMP101 is externally powered via a 5-pin connector cable (20ft/6m) 
which also provides pulse output for use with a variety of Seametrics and 
other displays and controls for remote reading, data logging, pulse-to-
analog conversion, and telemetry applications.

The WMP104 is a battery-operated unit for use when pulse output is not 
required. The standard batteries are user replaceable with an approximate 
1 year life depending on usage. An extended battery life option offers an 
estimated 2-4 year life depending on usage.

In the event of DC power loss, or when changing batteries, the WMP will 
retain internal settings and flow total.

Unobstructed Flow



253.872.0284	 Page 2	 seametrics.com

WMP-Series
PLASTIC-BODIED MAGMETER

Features

Seametrics Fitting Kit
for 2 & 3 inch model

Specifications*

Cross-drilled screws (2) for 
tamper-evidence

Corrosion-resistant glass-filled polypropylene body
Lightweight for easy handling

Powder-coated diecast aluminum electronics housing

LCD rate and total indicator

316SS electrodes

Polyethylene protective cover

Pipe Size 1, 2, or 3 inch full port

Fittings 1 inch NPTF, 2 or 3 inch flange clamps with 2 or 3 inch NPTF fitting kit

Pressure 150 psi or 10.3 bar working pressure @ 70˚ F

Operating Temperature Range Operating: 10˚ to 130˚ F (-12˚ to 54˚ C), Non-operating: -40˚ to 176˚ F (-40˚ to 80˚ C) 

Accuracy ±1% of reading (between 10% and 100% of maximum flow)
±3% of reading (between cutoff and 10% of maximum flow)

Flow Range Minimum 1”: 2.3 gpm (0.145 l/s)	 2”: 6 gpm (0.38 l/s)	 3”: 14 gpm (0.88 l/s)

Maximum 1”: 110 gpm (6.94 l/s)	 2”: 300 gpm (18.9 l/s)	 3”: 670 gpm (42.3 l/s)

Materials Body Glass-filled polypropylene

Electrodes 316 stainless steel

Electronics Housing Power coated diecast aluminum

Display Cover Polyethylene

Display Rate Total

Digits 6 8

Units Gallons/Minute, Million Gallons/Day,  
Cubic Feet/Second, 
Cubic Feet/Minute, Liters/Second, Liters/Minute, 
Million Liters/Day, Cubic Meters/Minute,  
Cubic Meters/Hour

Acre-Feet, Acre-Inch, Gallons, Gallons x 1000,
Cubic Feet, Liters, Megaliters, Cubic Meters, 
Cubic Meters x 1000

Security Cross-drilled screws and tamper-evident seal (optional)

Power WMP101 10–30 Vdc @ 60 mA maximum (15 mA average)
Note: Using an unregulated power supply >18 Vdc may  damage the meter due to AC line input voltage 
fluctuation.

WMP104 6 - AA alkaline cells, replaceable. Estimated life is 1 year depending on usage (standard)
6 - C lithium batteries, replaceable. Estimated life is 2–4 years depending on usage (extended battery life opt)

Pulse Output Signal (WMP101 only) Current sinking pulse, opto-isolated, 32 Vdc maximum @ 10mA maximum

Pulse Rate Low Frequency (-PxU) 1 unit/pulse out, pulse width of 10 ms, depending on unit selection
(WMP101 only)

High Frequency (-HF) 	 1”	 2”	 3” Pulse width 1.1 ms, min–max frequency, 3–150 Hz

	 Pulse/Gal 	 80	 30	 13

	 Pulse/Liter 	 21.14	 7.93	 3.44

Empty Pipe Detection Hardware/software, conductivity based

Conductivity >20 microSiemens/cm 

Environmental NEMA 4X standard

Electrical Connection (WMP101 only) 5-pin male circular connector, mates to industry standard cable

*Specifications subject to change • Please consult our website for current data (seametrics.com).
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WMP-Series
PLASTIC-BODIED MAGMETER

Straight Pipe Recommendations

Dimensions
Dimensions shown without the Seametrics WMP Fitting Kit.

Minimal straight pipe required 
between elbows. For other piping 
configurations, see instruction manual 
or consult factory.

Flow Range

2 Inch1 Inch

 1.00”

 4.3”

8.8”

4.55”

5.38”

1.63”

5.50”

4.625”

9.50”
3.25”

2.00”

5.50”

2.03”

6.03”

4.625”

10.75”
4.40”

3.00”

7.30”

7.30”

2.625”

3 Inch

1” 2” 3”

Gal/Min Liter/Sec Gal/Min Liter/Sec Gal/Min Liter/Sec

Minimum 2.3 0.145 6 0.38 14 0.88

Maximum 110 6.94 300 18.9 670 42.3

2X
1X
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WMP-Series
PLASTIC-BODIED MAGMETER

How to Order

1” = -100

2” = -200

3” = -300

Tamper-evident seal,
screws, and wire = -32

Extended Battery Life = -133
(WMP104 Only)

*High frequency output = -HF
(WMP101 Only)

BSP fittings =  -93

External Power = WMP101

Battery Power = WMP104

ACCESSORIES

Remote 4-20 mA (analog) signal = AO55W (-HF Option Required, WMP101 Only)

Remote Rate and Total Indicator (DC powered) = FT430W (-HF Option Required, WMP101 Only)

Remote Rate and Total Indicator (Loop powered) = FT440W (-HF Option Required, WMP101 Only)

Remote Data Logger = DL76W (WMP101 Only)

2” Fitting Kit, FNPT Flange Clamps = 101222

2” Fitting Kit, BSP Flange Clamps   = 102203

3” Fitting Kit, FNPT Flange Clamps = 102073

3” Fitting Kit, BSP Flange Clamps   = 102204

Consult factory for additional units.

Gal/Min	 =	GPM

Liters/Sec	 =	LPS

Liter/Min	 =	LPM

Cu Ft/Sec	 =	CFS

Cu Ft/Min	 =	CFM 

Cu Met/Min	=	CMM

Cu Met/Hr	 =	CMH

Mil Gal/Day	 =	MGD

Mil Lit/Day	 =	MLD

Rate Total
Gal	 =	 G

Gal x 1000	 =	 GT

Cubic Feet	 =	 CF

Acre Inch	 =	 AI

Acre Feet	 =	 AF

Liter	 =	 L 

Mega Liters	 =	 ML

Cubic Meters	 =	 CM

Cu Met x 1000	 =	 CMT

*See specifications for default.

 MODEL	 SIZE	 OPTIONS	 UNITS



CONFORMANCE TO STANDARDS
Sensus SRII Low Lead Water Meters 
meet the requirements of NSF Standard 
61, Annex F and G and comply with ANSI/
AWWA Standard C700-latest revision. 
Each meter is tested to insure compliance 
with AWWA standards.

CONSTRUCTION
Sensus SR II Low Lead Water Meters 
consist of three basic components: main-
case; measuring chamber; and  sealed 
register. Maincases are made of Bismuth 
BiAlloy CDA89836 or EnviroBrass™ II 
C89520 with externally-threaded spuds.  
Registers are housed in a bonnet of syn-
thetic polymer. Measuring chambers are 
of Rocksyn®, a corrosionresistant, tai-
lored thermoplastic material formulated 
for long-term performance and especially 
suitable for aggressive water conditions. 
Maincase bottom plates are available in 
Bismuth BiAlloy, EnviroBrass II or, if frost 
protection is desired, in cast iron or syn-
thetic polymer1.

SEALED REGISTER
Hermetically sealed; proven magnetic 
drive design eliminates dirt and moisture 
contamination, tampering and lens fog-
ging problems. Standard register includes 
a straight-reading, odometertype totaliza-
tion display; a 360° test circle with center
sweep hand; and a low flow (leak) de-

tector. Gears are selflubricating, molded 
plastic for long life and minimum friction.

No change gears are required for accura-
cy calibration. Encodertype remote read-
ing systems are available for all SR II Low 
Lead Water Meters. (See other side of
sheet for additional information.)

TAMPERPROOF FEATURES
A unique locking system prevents cus-
tomer removal of the register to obtain 
free water. The register can only be re-
moved by breaking the register bonnet.

MAGNETIC DRIVE
The SR II Low Lead features a hydrody-
namically cushioned design that elimi-
nates premature wear of components. 
The meter utilizes a patented positive, 
reliable drive coupling. The highstrength 
magnets used will eliminate “drive slip” in
normal use and also provide adequate 
strength to drive remote register units.

OPERATION
Water flows through the meter’s strainer 
and into the measuring chamber where it 
drives the piston. The hydrodynamically 
balanced piston oscillates around a 
central hub, guided by the division plate.

A drive magnet transmits the motion of 
the piston to a driven magnet located 
within the hermetically sealed register. 

The driven magnet is connected to the 
register gear train. It reduces the piston 
oscillations into volume totalization units 
displayed on the register dial face.

MAINTENANCE
Sensus SR II Low Lead Water Meters are
engineered to provide long-term value 
and virtually maintenance-free operation. 
Simplicity of design allows interchange-
ability of parts of like-size meters, re-
duced parts inventory requirements, and 
ease of maintenance. The register can be 
removed without relieving the water pres-
sure or removing the maincase from the  
installation.

CONNECTIONS
Tailpieces/Unions for installing the meters
on a variety of pipe types and sizes are 
available.

AMR / AMI SYSTEMS
Meters and encoders are compatible with 
current Sensus AMR/AMI systems.

GUARANTEE
Sensus SR II Water Meters are backed 
by “The Sensus Guarantee.” Ask your 
Sensus representative for details or see 
Bulletin G-500.

Features

DS-W-SR2-00-00-0312-04-A

SR II® Low Lead Meters
Displacement Type Magnetic Drive Cold Water Meters

Description 
5/8” (DN 15mm), 3/4” (DN 20mm) and 1” (DN 25mm) Sizes

Measurement of cold water where flow is in one 
direction only; in residential, commercial and  
industrial services.
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SERVICE Measurement of potable and reclaim water. 

NORMAL
OPERATING
FLOW RANGE 1 

(100%±1.5%)

5/8” (DN 15mm) size:  1 to 20 gpm  (0.25 to 4.5 m3/hr)
3/4” (DN 20mm) size:  2 to 30 gpm  (0.45 to 7.0 m3/hr)
1” (DN 25mm) size:  3 to 50 gpm  (0.7 to 11.0 m3/hr)

LOW FLOW 
REGISTRATION 
(95% - 101.5%)

5/8” size:  1/4 gpm (0.06 m3/hr)
3/4” size:  1/2 gpm (0.10 m3/hr)
1” size:  3/4 gpm (0.15 m3/hr)

MAXIMUM
PRESSURE LOSS

5/8” size:  7.0 psi at 20 gpm  (0.5 bar at 4.5 m3/hr)
3/4” size:  9.0 psi at 30 gpm  (0.6 bar at 7.0 m3/hr)
1” size:  7.3 psi at 50 gpm  (0.5 bar at 11.0 m3/hr)

MAXIMUM
OPERATING
PRESSURE

150 psi (10.0 bar)

MEASURING
ELEMENT

Oscillating piston

REGISTER 3 Straight reading, hermetically sealed, magnetic drive.  
Remote reading unit optional.

STANDARD
METER
REGISTRATION 3

10 gallons, 1 cubic foot,  or 0.01 m3/ or 0.1 m3/sweep hand 
revolution.  	
10,000,000 gallons, 1,000,000 cubic feet or 100,000 m3

capacity. 
8 odometer wheels

METER 
CONNECTIONS 3

5/8” (DN 15mm) size: 3/4” (26.44mm) threads 
5/8” x 3/4” (DN 15mm x 33mm) size: 1” (33.25mm) threads
3/4” (DN 20mm) size: 1” (33.25mm) threads
1” (DN 25mm ) size: 1-1/4” (41.9mm) threads
(All threads are straight pipe, external type, conforming to 
ANSI B1.20.1 or ISO R228, if specified.)

MATERIALS Maincase:  Bismuth BiAlloy CDA89836 or
                   EnviroBrass II C89520
Register box:  Synthetic polymer
Measuring chamber:  Rocksyn®

Bottom plate:  Bismuth BiAlloy CDA89836
Magnets:  Plasticized material
Casing bolts:  Stainless steel
Strainer:  Synthetic polymer

1   Maximum rates listed are for intermittent flow only. Maximum continuous flow rates 
as specified by AWWA are: 
5/8” (DN 15mm)—10 gpm (2.3 m3/hr) 
3/4” (DN 20mm)—15 gpm (3.4 m3/hr)
1” (DN 25mm)—25 gpm (5.7 m3/hr)  

2    Unless otherwise noted, 5/8” size and 5/8” x 3/4” characteristics are identical.
5/8” x 3/4” designates 5/8” with 3/4” connection thread).
Metric designation is the normal bore x the outside diameter. 

3   See ICE-Opto Register Datasheet or Electronic Register Datasheet for details 
     specifications.

SPECIFICATIONS

DIMENSIONS AND NET WEIGHTS  
Meter Size A B C Width Net Weight 1

5/8”
(DN 15mm)

7-1/2”
(190mm)

5-3/8”
(136mm)

1-3/4”
(44mm)

3-7/8”
(98mm)

4.3 lb.
(1.97 kg)

5/8” x  3/4”
(DN 15mm X 33mm)

7-1/2”
(190mm)

5-3/8”
(136mm)

1-3/4” 
(44mm)

3-7/8”
(98mm)

4.4 lb.
(2.00 kg)

3/4”
(DN 20mm)

9”
(229mm)

5-7/8”
(149mm)

2-3/16” 
(56mm)

4-1/2”
(114mm)

6.4 lb.
(2.90 kg)

3/4” Short
(DN 20mm)

7-1/2”
(190mm)

5-7/8”
(149mm)

2-3/16” 
(56mm)

4-1/2”
(114mm)

6.2 lb.
(2.81 kg)

1”
(DN 25mm)

10-3/4”
(273mm)

7-1/8”
(181mm)

2-3/4” 
(70mm)

6-1/2” 
(165mm)

11.9 lb.
(5.4 kg)

 
1 With Rocksyn® measuring chamber.

B

C

A



8601 Six Forks Road, Suite 700
Raleigh, NC 27615
1-800-638-3748
www.sensus.com/water
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TYPICAL PERFORMANCE CURVES
SR II Meter

5/8” and 5/8” x 3/4” SR II Meter
UA-5833

1” SR II Meter
UA-5835

3/4” and 3/4” x 1” SR II Meter
UA-5834

3/4” SR II Meter 7-1/2” Laying Length
UA-5838



MODEL OF12-D
OPEN FLOW METER

SOLID STATE ELECTRONIC PROPELLER METER
DIGITAL INDICATOR - TOTALIZER

SIZES 10" thru 72"

30114-05      Rev. 10.9/02-13

SPECIFICATIONS

	 ACCURACY	 Plus or minus 2% of actual flow within the range 
specified for each meter size.

	 TEMPERATURE 	 140° F Maximum.  Consult factory for special
	 RANGE	 construction for higher temperatures.
	 MINIMUM FLOWS	 As shown for each meter size and construction 

are required for accurate registration.  See flow 
chart.  

	 MAXIMUM FLOWS	 As shown for each meter size and construction are  
rated for continuous operation.  See flow chart.

	 INTERMITTENT 	 As shown for each meter size are rated for 10%
	 FLOWS	 to 15% of the total time the meter is operating.  

Consult factory for High Velocity construction when 
intermittent flows are higher than shown on flow 
chart and/or when longer operating periods are 
required.

	 MATERIALS	 Used in construction are chosen to minimize the 
corrosive effects of the liquids measured by the 
meter assembly.

		  PROPELLER MAGNETS - permanent ceramic 
type

		  PROPELLER BEARING - ceramic sleeve type 
		  PROPELLER SPINDLE - ceramic coated stainless 

steel 
		  PROPELLER - injection molded thermoplastic
		  GEARBOX - stainless steel
		  SEPARATOR - stainless steel
		  BOLTS - stainless steel
		  DROP PIPE - bronze
		  METER HEAD - cast bronze
		  MOUNTING BRACKETS -cast bronze
	 OPTIONAL 	 Includes a remote mounting kit with up to 100 

feet 
	 EQUIPMENT	 of cable, digital transmitter, revolving mounting 

frame and a wide range of controls and instruments 
for indicating, totalizing and recording flow data for 
each meter. Special constructions and materials 
are available upon request.

	 ORDERING INFO	 Must be specified by the customer and includes:
			   "A" dimension (see back of data sheet)
			   Pipe I.D. 
			   Minimum & maximum flow ranges
			   Temperature of meter environment
			   Indicator scale and units
			   Totalizer dial units
			   Type of materials and construction
			   Optional equipment desired

DESCRIPTION

MODEL OF12-D OPEN FLOW METERS are designed for accurate metering 
of ditch turnouts, reservoir outlets, closed conduits or other similar installa-
tions.  The rigid, light weight construction and simple installation allow easy 
removal for winter storage or transfer to other locations.  The upper mount-
ing plate is equipped with a padlock hasp.  The lower bracket has suitable 
guides for easy installation.  An optional revolving mounting bracket, with 
padlock hasp, is also available.  The revolving mounting bracket allows the 
meter assembly to be raised approximately 2 inches permitting the column 
to be rotated 180 degrees and easily withdrawn.  The revolving mounting 
bracket is ideal when high velocity flow conditions exist.  An optional remote 
mounting kit with up to 100 feet of cable is available to locate the indicator-
totalizer at remote locations.

INSTALLATION can be made to any wall or vertical structure which will center 
the propeller in the flow measuring area. The meter location must have a 
controlled flow measuring area and a full flow of liquid for proper accuracy.  
Fully opened gate valves, fittings or other obstructions that tend to set up 
flow disturbances should be a minimum of ten pipe diameters upstream 
from the meter.  Installations with less than ten pipe diameters of straight 
pipe require straightening vanes. Meters with straightening vanes require 
at least five pipe diameters upstream.  

PROPELLER is magnetically coupled with the electronic sensor through the 
sealed gearbox. This completely eliminates water entering the meter 
assembly, and eliminates all moving parts except for the propeller.  The 
propeller is a conical shaped three bladed propeller, injection molded of 
thermoplastic material resistant to normal water corrosion and deformity 
due to high flow velocities.

BEARING in propeller is a water lubricated ceramic sleeve and spindle bear-
ing system with a ceramic/stainless steel spindle.  Dual ceramic thrust 
bearings, standard on all meters, handle flows in both forward and reverse 
directions.  The bearing design promotes extended periods of maintenance 
free propeller operation.  

DIGITAL INDICATOR-TOTALIZER has a non-volatile EEPROM memory to 
store totalizer count (updated hourly while running). Features a large two 
line display.  Five digit top line indicates flow rate, and eight digit bottom 
line provides volumetric flow data. Indicator is available in 22 different units, 
including GPM, CFS, MGD. Totalizer is available in 20 different units, includ-
ing Gallons, AF, CF.  Units of measurement are user-selectable. Battery life 
is 6 -10 years. Housing is NEMA 4X rated.

       Available with optional 4-20mA and/or pulse output.

TYPICAL
DIGITAL INDICATOR-TOTALIZER

 INDICATOR

TOTALIZER

             



	METER		 FLOW RANGES,GPM			   DIMENSIONS			   SHIPPING
	 & PIPE									         WEIGHT
	 SIZE	 MIN.	 MAX.	 INT.	 A*	 B	 C	 D	 M	 POUNDS**    	

	 10	 300	 2000	 3000				    11½	 13½	 80		

	 12	 400	 3000	 3500				    11½	 13½	 80

	 14	 500	 4000	 4500				    11½	 13½	 80		

	 16	 600	 5000	 6000				    11½	 13½	 80

	 18	 800	 6000	 7500				    11½	 13½	 80		

	 20	 900	 8000	 9000				    11½	 13½	 80

	 24	 1000	 10000	 13500				    11½	 13½	 80

	 30	 1800	 15000	 21000				    11½	 13½	 80

	 36	 2000	 20000	 30000				    11½	 13½	 80

	 42	 3000	 30000	 40000				    11½	 13½	 80

	 48	 5500	 35000	 50000				    11½	 13½	 80

	 54	 6500	 45000	 55000				    11½	 13½	 200

	 60	 7500	 60000	 80000				    11½	 13½	 200

	 66	 8500	 75000	 95000				    11½	 13½	 200

	 72	 9500	 90000	 115000				    11½	 13½	 200

 *	 NOTE:	Model OF12-D meters are equipped with a 6 foot "A" dim. unless otherwise 	
		  specified.
**	NOTE:	Shipping weights are approximate. Actual weight depends upon "A" dim. 
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MODEL OF12-D
OPEN FLOW METER

SOLID STATE ELECTRONIC PROPELLER METER
DIGITAL INDICATOR-TOTALIZER

SIZES 10" thru 72"
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MODEL LP32
 150 psi STRAP-ON SADDLE METER

SEALED METER MECHANISM - MAGNETIC DRIVE
STAINLESS STEEL STRAP-ON SADDLE

INDICATOR-TOTALIZER
SIZES 6" thru 20"

30112-13      Rev. 6.9/02-13

	 ACCURACY	 Plus or minus 2% of actual flow within the range specified 
for each meter size.

	 PRESSURE   RANGE	 Up to 150 PSI maximum working pressure.

	 TEMPERATURE	 140° F Maximum.  Consult factory for special con-
	 RANGE	 struction for higher temperatures.

	 MINIMUM   FLOWS	 As shown for each meter size and construction are 
required for accurate registration.  See flow chart. 

		  NOTE:  Minimum flow will be higher when auxiliary 
equipment is added.

	 MAXIMUM   FLOWS	 As shown for each meter size and construction are  rated 
for continuous operation.  See flow chart.

	 INTERMITTENT	 As shown for each meter size are rated for 10% to
	 FLOWS	 15% of the total time the meter is operating.  Consult 

factory for High Velocity construction when intermittent 
flows are higher than shown on flow chart and/or when 
longer operating periods are required.

	 MATERIALS	 Used in construction are chosen to minimize the corrosive 
effects of the liquids measured by the meter assembly.

		  MAGNETS - permanent ceramic type
		  VERTICAL SHAFT BEARING - shielded stainless steel
		  PROPELLER BEARING - ceramic sleeve type
		  PROPELLER SPINDLE - ceramic sleeve/stainless steel
		  PROPELLER - injection molded thermoplastic
		  GEARBOX - stainless steel
		  SEPARATOR - stainless steel
		  SHAFTS AND BOLTS - stainless steel
		  SADDLE - stainless steel
		  LUG STRIPS - stainless steel
		  U-STRAPS - stainless steel

	 OPTIONAL	 Totalizer extensions and a wide range of controls 
	 EQUIPMENT	 and instruments for indicating, totalizing and recording 

flow data for each meter.  Special constructions and 
materials are available upon request.

	 ORDERING   INFO	 Must be specified by the customer and includes:
		  minimum and maximum flow ranges, pipe I.D. and 

O.D. or wall thickness, 20" O.D. max. (Consult factory for 
larger diameter), position of meter (horizontal, inclined), 
temperature of meter environment, indicator scale and 
units, totalizer dial units, type of materials and construc-
tion, and optional equipment desired.

MODEL LP32 STRAP-ON SADDLE METERS are designed for irrigation or other low 
pressure service up to 150 PSI working pressure.  The stainless steel saddle and 
u-straps permit installation on a wide range of steel, cast-iron, plastic (3/16" 
PVC wall minimum), asbestos, and other pipe materials for each nominal meter 
size.  It is necessary upon ordering to furnish the I.D. dimension of the pipe the 
meter is to mounted on, for calibration purposes.  The pipe O.D. dimension (20" 
max.) or wall thickness must also be furnished for proper sizing of the U-straps.  
NOTE:  Consult factory for O.D. larger than 20".  

INSTALLATION is made by cutting a hole in the existing pipe line and then attaching 
the meter securely to the line.  U-straps for attaching the meter saddle to the 
line are furnished with each meter. The meter can be installed horizontally, or 
inclined on suction or discharge lines.  The meter must have a full flow of liquid 
for proper accuracy.  Fully opened gate valves, fittings or other obstructions that 
tend to set up flow disturbances should be a minimum of ten pipe diameters 
upstream and two pipe diameters downstream from the meter.  Installations 
with less than ten pipe diameters of straight pipe require straightening vanes.  
Meters with straightening vanes require at least five pipe diameters upstream 
and two pipe diameters downstream.

PROPELLER is magnetically coupled with the drive mechanism through the sealed oil 
filled gearbox.  This completely eliminates water entering the meter assembly, 
as well as the need for any packing gland.  The propeller is a conical shaped 
three bladed propeller, injection molded of thermoplastic material resistant to 
normal water corrosion and deformity due to high flow velocities.

BEARING in propeller is a water lubricated ceramic sleeve and spindle bearing system 
with a ceramic/stainless steel spindle.  Dual ceramic thrust bearings, standard 
on all meters, handle flows in both forward and reverse directions.  The bearing 
design promotes extended periods of maintenance free propeller operation.  

INDICATOR-TOTALIZER is mechanically driven by the meter mechanism and features 
a full 4" diameter, 250 degree sweep dial with a six digit, straight reading type 
totalizer and sweep test hand.  The indicator drive mechanism is temperature 
compensated so the indicator will be accurate at all points on the dial when 
operated between 32° and 140° F.  The indicator dial can be furnished in GPM, 
CFS, MGD or any standard liquid measuring units with choice of standard 
totalizer measuring units.  The bonnet, with padlock hasp, is O-ring sealed to 
the meter head.

CHANGE GEARS may be easily exchanged in the field when changing the dial, or 
when recalibrating for different pipe sizes.  It is not necessary to remove pres-
sure from the line for these changes.

O-RING SEALS are used at the meter head and all points where seals are required, 
making the meter mechanism completely immune to any of the corrosive ef-
fects of atmospheric moisture or the liquids measured by the meter assembly.

DESCRIPTION

TYPICAL 4" DIAL
INDICATOR-TOTALIZER

TEST HANDTOTALIZER

INDICATOR 
HAND

SPECIFICATIONS

41



MODEL LP32
150 psi STRAP-ON SADDLE METER

SEALED METER MECHANISM - MAGNETIC DRIVE
STAINLESS STEEL STRAP-ON SADDLE

INDICATOR-TOTALIZER
SIZES 6" thru 20"

L

41/2

H

B

M

A*

K
D

	 METER	    FLOW RANGES, GPM				    DIMENSIONS	 		              SHIPPING
	 & PIPE										                    WEIGHT
	 SIZE	 MIN.	 MAX.	 INT.	 A	 B	 D	 H	 K	 L	            POUNDS

	 6	 200	 1200	 1500	 65/8	 8	 6	 51/4	 12	 13	 10	 20

	 8	 250	 1500	 2000	 85/8	 8	 6	 61/4	 12	 121/2	 10	 25
	
	 10	 300	 2000	 3000	 103/4	 8	 6	 73/8	 12	 131/4	 10	 28

	 12	 350	 3000	 3500	 123/4	 8	 6	 83/8	 12	 151/4	 10	 32

	 14	 450	 4000	 4500	 14	 8	 6	 91/4	 12	 151/2	 10	 35

	 16	 500	 5000	 6000	 16	 8	 6	 101/4	 12	 171/2	 10	 38

	 18	 800	 6000	 7500	 18	 8	 6	 111/4	 12	 191/2	 10	 43

	 20	 950	 8000	 9000	 20	 8	 6	 121/4	 12	 211/2	 10	 49

* PLEASE SPECIFY PIPE I.D. AND O.D.

30112-13      Rev. 6.9/09-13
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TOTALIZER

DESCRIPTION
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MODEL VF29
VERTICAL UPFLOW TEE TUBE METER

SEALED METER MECHANISM - MAGNETIC DRIVE
SEALED TOTALIZER

SIZES 4" thru 20"

SPECIFICATIONS

MODEL VF29 VERTICAL UPFLOW TEE TUBE METERS are designed
to meet AWWA specifications.  The flanged end tee design permits
use in a wide range of applications with up to 150 psi working
pressure.  The  base and side outlets are 150 lb. AWWA class "D"
flat face steel flanges.  Fabricated steel meter tubes have
straightening vanes and are protected internally and externally with
12-15 mils of NSF approved, fusion epoxy resin.

INSTALLATION is made to any vertical discharge line with the proper
size flange connection or to vertical discharge concrete turnouts
with the proper anchor bolts.  The meter must be installed upright
for a full flow of liquid through the pipe to assure proper accuracy.
Fully opened gate valves, fittings or other obstructions that tend to
set up flow disturbances should be a minimum of five pipe diameters
upstream and two pipe diameters downstream from the meter.

PROPELLER is magnetically coupled with the drive mechanism through
the sealed separator assembly.  This completely eliminates water
entering the meter assembly, as well as the need for any packing
gland.  The propeller is a conical shaped three bladed propeller,
injection molded of thermoplastic material resistant to normal water
corrosion and deformity due to high flow velocities.

BEARING in propeller is a water lubricated ceramic sleeve and spindle
bearing system with a ceramic/stainless steel spindle.  Dual ceramic
thrust bearings, standard on all meters, handle flows in both forward
and reverse directions.  The bearing design promotes extended
periods of maintenance free propeller operation.  Bearings within
the sealed meter mechanism are shielded precision stainless steel
bearings and are factory lubricated for the life of the meter.

TOTALIZER is o-ring sealed and magnetically coupled with the driving
mechanism, and features a six digit totalizer with a full 3" diameter,
100 division, center sweep dial that permits extremely accurate
readings for timing purposes in determining flow rates. The totalizer
dial can be furnished in gallons, cubic feet, acre feet or any standard
liquid measuring units. The bonnet, with padlock hasp, can be
positioned in four different directions for the easiest possible
reading when the meters are mounted in unusual positions.

CHANGE GEARS may be easily exchanged in the field when changing
the dial, or when recalibrating for different pipe sizes.  It is not
necessary to remove pressure from the line for these changes.

O-RING SEALS are used at the meter head and all points where seals
are required, making the meter mechanism completely immune to
any of the corrosive effects of atmospheric moisture or the liquids
measured by the meter assembly.

ACCURACY Plus or minus 2% of actual flow within the
range specified for each meter size.

PRESSURE RANGE Up to 150 PSI maximum working pressure.
TEMPERATURE RANGE 140° F Maximum.  Consult factory for special

construction for higher temperatures.
MINIMUM FLOWS As shown for each meter size and construction

are  required for accurate registration.  See
flow chart.  NOTE:  Minimum flow will be higher
when auxiliary equipment is added.

MAXIMUM FLOWS As shown for each meter size and construction are
rated for continuous operation.  See flow chart.

INTERMITTENT FLOWS as shown for each meter size are rated for 10%
to 15% of the total time the meter is operating.
Consult factory for High Velocity construction
when intermittent flows are higher than shown
on flow chart and/or when longer operating
periods are required.

MATERIALS used in construction are chosen to minimize
the corrosive effects of the liquids measured
by the meter assembly.
MAGNETS - permanent ceramic type
INTERIOR BEARINGS - shielded stainless steel
PROPELLER BEARING - ceramic sleeve type
PROPELLER SPINDLE - ceramic coated stain-
less steel
PROPELLER - injection molded thermoplastic
DROP-PIPE - stainless steel
SEPARATOR - stainless steel
SHAFTS AND BOLTS - stainless steel
METER HEAD - cast iron, NSF approved,
fusion epoxy coated.
METER TUBE - fabricated steel with 12-15
mils of NSF approved, fusion epoxy resin.

OPTIONAL EQUIPMENT A meter mounted Fwd. & Rev. Totalizer, Totalizer
Extensions and a wide range of controls and
instruments for indicating, totalizing and record-
ing flow data for each meter.  Special construc-
tions and materials are available upon request.

ORDERING INFO Must be specified by the customer and in-
cludes:

Minimum & maximum flow ranges
Temperature of meter environment
Totalizer dial units
Type of materials and construction
Optional equipment desired



MODEL VF29
VERTICAL UPFLOW TEE TUBE METER

SEALED METER MECHANISM - MAGNETIC DRIVE
SEALED TOTALIZER

SIZES 4" thru 20"
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B

METER FLOW RANGES, GPM STANDARD          DIMENSIONS
& PIPE DIAL FACE
SIZE MIN. MAX. INT. (GPM/GAL) A B C D E F G H K L

4 55 500 700 500/100 18 9 5/8 41/2 71/2 8 5/8 5 6 131/2 180

6 130 1200 1500 1200/1000 40 11 11/16 10 91/2 8 3/4 9 11 30 190

8 170 1500 2000 1500/1000 40 131/2 11/16 10 113/4 8 3/4 10 11 30 240

10 200 2000 3000 2000/1000 40 16 11/16 10 141/4 12 7/8 11 11 30 330

12 220 3000 3500 3000/1000 40 19 13/16 10 17 12 7/8 12 11 30 440

14 320 4000 4500 4000/1000 40 21 15/16 10 183/4 12 1 14 11 36 520

16 420 5000 6000 5000/1000 54 231/2 1 111/2 211/4 16 1 15 11 421/2 620

18 720 6000 7500 6000/1000 60 25 11/16 12 223/4 16 11/8 18 11 48 720

20 870 8000 9000 8000/10000 66 271/2 11/8 14 25 20 11/8 20 11 52 820

EST
SHIPPING
WEIGHT
POUNDS
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